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Rhaphidophora petrieana - a new aroid liane 
from tropical Queensland; with a synopsis of 

the Australian Araceae-Monstereae 

A. Hay 

Abstract 

Hay, A. (Royal Botanic Gardens Sydney, Mrs Macquaries Road, Sydney, NSW, Australia 2000) 

1993. Rhaphidophora petrieana - a new aroid liane from tropical Queensland; with a synopsis of 
the Australian Araceae-Monstereae. Telopea 5(2):293-300. Rhaphidophora petrieana (Araceae- 

Monstereae) is described and illustrated. A synopsis of the tribe Monstereae in Australia and 

keys to the genera and species are provided. 

Introduction 

The tribe Monstereae is one of only two pantropical tribes of Araceae, the other being 

the Lasieae (Hay 1988, 1992). Monstereae are most closely allied to tropical amphi- 

trans-Pacific Spathiphylleae, including Spathiphyllum (itself amphi-trans-Pacific) and 

Holochlamys (endemic to New Guinea). Since Engler, these two tribes have generally 

been considered to make up the subfamily Monsteroideae, though Bogner & Nicol- 
son (1991) add West Malesian Anadendreae and Neotropical Heteropsideae in their 

revised Englerian classification. However, Grayum (1990) drew attention to difficulty 

in separating Monsteroideae from Pothoideae, and merged them, a move which Bogner 
& Nicolson have not followed and one which is regarded here as premature rather 

than incorrect. 

Monstereae was last fully revised by Engler & Krause (1908) and since then only two 

generic monographs have been carried out, those of Malesian Amydrium (Nicolson 

1968) and Neotropical Monslera (Madison 1977). Grayum (1990), Bogner & Nicolson 

(1991) and Hay & Mabberley (1991) have, with minor amendments, followed Englerian 

generic concepts for this tribe. However, although additional information has been 

provided on vegetative (French 1987a, 1987b, 1988; French & Tomlinson 1981; Nicol¬ 

son 1960), pollen (Grayum 1984, 1990), floral (Eyde et al. 1967; French 1985, 1986; 

Carvell 1989), and seed (Madison & Tiffney 1976) anatomy, generic concepts remain 

problematic and particularly irksome in the Orient in the absence of further mono¬ 

graphs. The historical bases for generic limits lie primarily in ovule number, 

placentation and albuminosity of the seed, while a wealth of information relating to 

vegetative architecture and to germination, establishment and climbing behaviour, 

mostly inaccessible in the herbarium, remains largely untapped [but see Blanc (1978, 

1981); Hay (1986, 1990); Hay & Mabberley (1991); Madison (1977); and Ray (1987- 

1990) for some discussion of variation in germination and/or climbing characteristics 

in scandent aroids]. Hay (1990) has noted that generic limits in the oriental genera 

based on gynoecial and seed characters are not only blurred but also cut across suites 

of complex vegetative characteristics and that re-evaluation is required in order to 

propose more firmly where homoplasy may exist. 

The scheme of plant architectural models drawn up by Halle & Oldeman (1970) and 

Halle, Oldeman & Tomlinson (1978) has proved to have some practical applicability 

to Malesian and Australasian Monstereae (Hay 1986, 1990; Hay & Mabberley 1991), 
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at least with the less leptocaul species. For the Australian species the relevant models 
are Chamberlain's, in which a clinging sympodial orthotropic axis flowers terminally, 
and Stone's, in which a clinging and apparently monopodial (if undamaged) ortho¬ 
tropic axis bears free sympodial lateral spreading but distally orthotropic shoots 
bearing terminal inflorescences. [However, Scarrone's model, differing from Stone's 

in having endogenously rhythmic growth, may apply in some cases - further obser¬ 
vations are required.] More or less abrupt metamorphoses from juvenile to adult 
habit have been recorded for some Monstereae (see Madison 1977; Ray 1990) com¬ 
monly involving a shingle-leaved juvenile phase with short petioles and laminas 

appressed to the substrate and an adult long-petioled and hanging-bladed phase (e.g. 
Malesian Rhaphidophora korthalsii Schott). Such is not yet recorded for Australian 

species, though R. pachyphylla K. Krause from New Guinea and Northern Queensland 
appears to be a persistently juvenile shingle-leaved species. The remainder simply 
enlarge into maturity without sudden or conspicuous alteration of habit, other than 

the emission of free lateral branches in some cases. 

Key to the genera of Araceae-Monstereae in Australia 

1 Ovule solitary, basal; seeds exalbuminous . Scindapsus 

1 Ovules few to many; seeds albuminous . 2 

2 Ovules numerous; stigmas punctate; seeds minute . Rhaphidophora 

2 Ovules two to few; stigmas mostly slit-like; seeds stony, over 2 mm long 
. Epipremnum 

As the generic characters are somewhat obscure, and current generic concepts prob¬ 
ably inadequate reflections of phylogenetic relationship, a single key to the species of 

Australian Monstereae is given. It is necessary, at regional level, to distinguish 
R. petrieana, described below, not only from other Australian Rhaphidophora species 

but also from other easily confused members of the Monstereae not hitherto recorded 
in formal Australian botanical literature. A synopsis of those species is therefore 
given. Descriptions and exsiccatae will appear elsewhere, in a full account of the 

Araceae in Australia. 

Field key to the species of Araceae-Monstereae in Australia 

1 Leaf blades very broadly ovate, appressed to substrate, with the petiole much 
shorter than the blade and the sheath ligulate . Rhaphidophora pachyphylla 

1 Not so ... 2 

2 

2 

Plant with free lateral flowering shoots . 

Inflorescences borne on adherent climbing shoots 

3 

4 
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3 Leaf sheath persistent; massive climber with internodes on adherent shoots to c. 
30 cm long; leaf blades to c. 60 cm, oblong-ovate; spadix to c. 25 cm long, sessile; 

stigmas slit-like, sessile . Scindapsus altissimus 

3 Leaf sheath degrading to fibres; climber of lesser dimensions; internodes on 

adherent shoots a few centimetres long; leaf blades ovate- lanceolate, seldom 
exceeding 35 cm in length; spadix c. 8 cm long, stipitate; stigmas punctate, raised 

. Rhaphidophora petrieana 

4 Leaf blades pinnatifid (juveniles entire), internodes with longitudinal crests, finer 
venation reticulate . Epipremnum pinnatum 

4 Leaf blades entire, internodes crestless, all venation striate . 5 

5 Leaf sheath persistent; stigmas usually slit-like (sometimes some or many punc¬ 

tate ones in a spadix), always sessile; plants associated with swamps or perma¬ 
nent water . Epipremnum amplissimum 

5 Leaf sheath quickly becoming papery-fibrous, thence usually deciduous; stigmas 

punctate, raised; rainforest plants . Rhaphidophora australasica 

Rhaphidophora 

Rhaphidophora Hassk., 25 Beibl. 1: 11 (1842); Bentham, FI. Aust. 7: 156 (1878); Bailey, 
Queensland FI. 5: 1697 (1902); Engler & Krause in Engler, Pflanzenreich 37 (IV.23.B): 

17 (1908). Type: R. lacera Hassk., nom. superfl. (=R. pertusa (Roxb.) Schott; basionym 
Pothos pertusa Roxb.). 

The typification of Rhaphidophora has been settled by Nicolson (1987). Thitherto it was 
questionable whether Rhaphidophora was distinct (for nomenclatural rather than tax¬ 
onomic reasons) from Epipremnum [see Bakhuizen van den Brink (1958); Nicolson 

(1978)1. Hasskarl had based the description of R. lacera on specimens of what is 

currently called Epipremnum pinnatum (L.) Engler, but included in its synonymy 

Roxburgh's Pothos pertusa (1820), which conforms to current concepts of Rhaphidopho¬ 
ra, thus rendering R. lacera illegitimate. The issue had concerned the desirability of 

whether typification of a generic name should reflect its author's circumscription in 

the protologue, or follow automatic typification (i.e. that of the legitimate name): see 
Nicolson (1978). The type of P. pertusa must be used as the type of R. lacera (on the 

basis of automatic typification - Art. 7.13 of the International Code of Botanical 

Nomenclature), and hence the type species of Rhaphidophora is distinct from Epiprem¬ 
num pinnatum. Whether Epipremnum and Rhaphidophora are taxonomically distinct 
remains to be seen. 

1. Rhaphidophora petrieana A. Hay sp. nov. 

Ab aliis speciebus Australasicis Rhaphidophorae inflorescentiis surculis lateralibus liberis 
insidentibus, spadice stipitato, stylo conoideo differt. 

Type: Queensland: National Park Reserve 904, Palmerston Highway, B. Gray 2862, 30 
November 1982, fl. (QRS!, holo). 
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'Rhaphidophora sp. aff. australasica (Qld)', Jones & Gray, Climbing PI. Australia: 317, 

un-numbered plate p. 322 (1988). 

Homophyllous liane climbing to c. 20 m tall on the trunks of rainforest trees; clinging 

axes monopodial, emitting free lateral sympodial flowering shoots; leaves simple, 
entire, mid-green above, paler below, narrowly ovate to lanceolate, somewhat falcate, 
the tip acuminate, the base acute; midrib raised below, impressed above; fine vena¬ 
tion more or less flush with the lamina; primary lateral nerves barely larger than the 

secondary lateral nerves, c. 2-3 cm apart, diverging at c. 45x; tertiary venation very 

finely reticulate, especially near the leaf margin; petiole slightly shorter than the 
blade, sheathing up to the geniculum; sheath membranous, becoming papery fibrous 

and then falling away; flowering shoots lateral, free, spreading, sympodial; their 
internodes (except at beginning and end of modules) 2-3 cm long x c. 1 cm thick; 
modules initially bearing a prophyll and a few cataphylls the last of which c. 8 cm 
long and mucronate; peduncle ascending, c. 0.8 cm diam., c. 10 cm long, subtended 

by a membranous-winged cataphyll or a leaf with a somewhat reduced blade; spathe 
broadly ovate, c. 8 x 8 cm when flattened, thick, cowl-like, creamy yellow, apiculate; 

spadix stipitate for c. 1 cm, the fertile part c. 6 cm long x 2 cm, bluntly tapering; 

flowers c. 2 mm diam. (larger at the base of the spadix); stamens 4; anthers promi¬ 
nently exserted from between the ovaries, 2.5 mm long; ovary obpyramidal, c. 3 mm 
tall, flat-topped, bearing a style c. 0.6 mm long with a punctiform stigma; placenta- 

tion parietal, ovules many, minute; fruit transversely dehiscent with the seeds 
remaining in the orange mushy fruit base attached to spadix. Figure 1. 

Distribution: Endemic to regions of tropical eastern Queensland supporting lowland 

to lower montane rainforest. 

The specific epithet commemorates Graeme John Petrie who died in the Sydney AIDS 
epidemic on December 8th 1991 at the age of thirty-two. In dedicating the discovery 

of this species to him I am joined by Sylvia Blood, Michael King and Neale Craker, 
and by Peter Todd and members of the Soma Group. 

2. Rhaphidophora pachyphylla K. Krause 

R. pachyphylla K. Krause, Bot. Jahrb. Syst. 49: 92 (1912); Jones & Gray, Climbing PI. 
Australia: 317, un-numbered plate p. 322 (1988). Type: Papua New Guinea: Madang 

Province, Wobbe, Schlechtcr 16436 (B!, holo). 

Distribution: Lowland rainforest in New Guinea and tropical Queensland. 

This highly distinctive species is unlikely to be confused with any other Australian 

aroid. 

3. Rhaphidophora australasica F.M. Bailey 

R. australasica F.M. Bailey, Queensland. Ag. J. 1: 452 (1897) & FI. Queensland 5: 1697 
(1902); Engler & Krause in Engler, Pflanzenr. 37 (IV.23.B): 28 (1908); Williams, Native 

PI. Queensland 1: 252, un-numbered plate (1979); Jones & Gray, Climbing PI. Austral¬ 

ia: 316, un-numbered plate p. 322 (1988). Type: Australia: Queensland: Cairns, Cowley 
s.n. (BRJ!, holo). 

Distribution: Tropical Queensland in areas supporting lowland and lower montane 

rainforest. 
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Figure 1. Khaphidophora petrieana A. Hay. a, habit; b, flowering lateral shoot; c, venation; 

d, spadix; e, flowers from above; f, pistil in longitudinal section. From a plant growing in the 

Royal Botanic Gardens Sydney vegetatively propagated from Wrigley & Telford 43 (CBG!). Scale: 
a, much reduced; b,c,d, bar = 1 cm; e,f, bar = 1 mm. 
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Easily distinguished from R. petrieana, with which it has often been confused in 
herbaria presumably on account of the shared conical style and similar leaf shape, by 

its differing architecture and its more coriaceous and shiny leaves which are not 

distinctly paler in colour beneath. 

Epipremnum 

Epipremnum Schott, Bonplandia 5: 45 (1857); Engler & Krause in Engler, Pflanzenr. 37 

(IV.23.B): 54 (1908). Type: E. mirabile Schott. 

1. Epipremnum pinnatum (L.) Engler 

E. pinnatum (L.) Engler, Pflanzenr. 37 (IV.23.B): 60, fig. 25, plate IB (1908); Jones & 

Gray, Climbing PI. Australia: 213, un-numbered plate p. 227 (1988). Rhaphidophora 
pinnata (L.) Schott, Bonplandia 5: 45 (1857); Benth. FI. Australia 7: 156 (1878); Bailey, 

Syn. FI. Queensland: 570 (1883); Williams, Native PI. Queensland 1: 252, unnumbered 
plate (1979); Pothos pinnata L., Sp. PI. ed. 2 (1763) 1374. Type: Appendix laciniata Rumph., 

Herb. Amb. 5 (1747) t.183, fig.2 (lecto, vide Nicolson 1979). 

Rhaphidophora cunninghamii Schott, Bonplandia 9: 367 (1861). Type: Tropical Australia, 

East Coast, without date, Cunningham s.n. (K!, holo). 

Rhaphidophora lovellae Bailey, Queensland Agric. J. 1:453, pi. 6 (1897), Queensland FI. 

5: 1698 (1902). Type: Australia: Queensland: near Cooktown, Lovell s.n. (BR1!, holo). 

Distribution: widespread through Indomalesia and into Oceania; in Australia known 
only from rainforest areas of Queensland, with one record as far south as Noosa 

National Park. 

Mature specimens are readily recognised by their pinnatifid leaves. Juveniles can be 

distinguished from those of other species of Monstereae by the occurrence of longi¬ 
tudinal linear crests in the internodes. Though the leaves are pinnatifid when 

unfurled, the leaflet tips are linked by a thread of tissue in bud, and the dissection 
process is intramarginal in ontogeny (Hay & Mabberley 1991). The seldom-flowering 

yellow-variegated cultivar 'Aureum' (Nicolson 1978) is very widely grown as an 

indoor plant, often as 'Scindapsus aureus', 'Pothos aureus' or simply 'Pothos'. 

The Cunningham specimen cited above as the type of R. cunninghamii is not anno¬ 

tated with this binomial in Schott's hand. However, among Schott's drawings is one 

of R. cunninghamii (Fiche 30 a:2 in the microfiche edition of Schott's 'leones') exactly 
resembling this one of the two sterile and fragmentary Cunningham specimens of 

E. pinnatum at K. I am grateful to D.H. Nicolson for drawing my attention to this 

illustration. 

2. Epipremnum amplissimum (Schott) Engler 

E. amplissimum (Schott) Engler, Bot. Jahrb. Syst. 1: 182 (1881); Engler & Krause in 
Engler, Pflanzenr. 37 (IV.23.B): 59 (1908). Rhaphidophora amplissima Schott, Ann. Mus. 

Bot. Lugd. Bat. 1: 119 (1863). Type: New Guinea: Zippelius s.n. (L!, holo). 

[Rhaphidophora sp. Williams, Native PI. Queensland: 252, un-numbered plate (1989). 

'Rhaphidophora sp. (Bamaga)' Jones & Gray, Climbing PI. Australia: 317, un-numbered 

plate p. 322 (1988).] 
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Distribution: New Guinea, the Bismarck Archipelago to Vanuatu; in Australia collect¬ 

ed from scattered localities in tropical Queensland and the Northern Territory, in 

swampy sites or near permanent springs. 

Though generally rather more robust in the Melanesian part of the range, Australian 

representatives are clearly of the same taxon. In open conditions swards of the juve¬ 

nile stage may form. Juveniles commonly have bluish grey variegation in the lamina 

and populations occur in which some individuals have non-variegated juveniles (e.g. 

at Black Jungle swamp, N.T.). This species is readily distinguished from Rhaphidophora 
australasica, with which it has been confused in herbaria, by its persistent leaf sheath 

and sessile stigmas, and by the poise of the leaf blade, which tends to be hanging in 

R. australasica and spreading in E. amplissimum. E. amplissimum is sufficiently variable 

for three entities to have been semi-formally recognized in the horticultural account 

by Jones & Gray (1988), of which only that illustrated is cited here. 

Scindapsus 

Sciudapsus Schott in Schott & Endlicher, Meletemata Botanica 1: 2 (1832) (emend, in 
Gen. Aroid. t.81 (1858)); Engler & Krause in Engler, Pflanzenreich 37 (IV.23.B): 67 

(1908). Lectotype [selected by Nicolson in Index Nominum Genericorum 3 (Regnum 

Vegetabile 102): 1582 (1979)]: S. officinalis (Roxb.) Schott (basionym Pathos officinalis 
Roxb.). 

1. Scindapsus altissimus Alderw. 

S. altissimus Alderw., Bull. Jard. Bot. Buit. Ser. 3,4: 346 (1922); Jones & Gray, Climbing 

PI. Australia: 329, un-numbered plate pp. 332 & 333 (1988). Type: New Guinea: near 

Prauwen Bivak, Lam 1231, 16 Sep 1920 (L!, holo). 

Distribution: This immense climber or sprawling lithophyte is widespread in New 

Guinea in lowland and lower montane rainforests. In Australia it is only recorded 

from a few localities in the region of Bamaga on the Cape York Peninsula. 
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A new species of Geniostoma (Loganiaceae) 
from Lord Howe Island 

Barry J. Conn 

Abstract 

Conn, Barry J. (National Herbarium of New South Wales, Royal Botanic Gardens, Mrs Macquaries 

Road, Sydney, NSW, Australia 2000). 1993. A new species of Geniostoma (Loganiaceae) from Lord 

Howe Island. Telopea 5(2): 301-304. Geniostoma huttonii is described for the first time. 

Introduction 

Exploration of the flora of Lord Howe Island by Mr Ian Hutton has revealed the 

presence of an undescribed species of Geniostoma. This species is here described for 
the first time. Terminology and presentation follows that used by Conn (1980). 

Geniostoma huttonii Conn, sp. nov. 

Frutex subscandens ad 1 m altus. Ramuli teretes, internodiis supremis complanatis, 

glabri; stipulae depresse deltoideae ad annularibus, 1-1.4 mm longae, apice rotunda- 
to. Folia glabra; petiolus 4-6 mm longus; lamina ovata, 20-30 mm longa, (9—)14—16 

mm lata, basi acuta ad breviter subattenuata, margine integra, apice subacuta ad 
subacuminata, lnflorescentia axillaris, unifloris vel trifloris, fortasse quinquefloris, minus 
quam 10 mm longa; pedunculus absens vel usque ad 1 mm longus; pedicellus circa 

2 mm longus, glaber. Calyx 1.3-1.5 mm longus, pagina externa glabra, pagina interna 
moderate tomentosa; lobi ovato-deltoidei, 0.6-1 mm longi, margine breviter fimbria- 
ta, apice acuta. Corolla campanulata, 2.5-3.5 mm longa, pagina externa glabra; tubus 
0.8-1 mm longus; lobi 2.5-3 mm longi, basaliter glabri, distaliter papillosi. Filamenta 
staminum anguste ovoidea, circa 1 mm longa; antherae plus minusve ovatae, 0.5-0.6 
mm longae, lobis obtusis, apice breviter deltoideo. Pistillttm 1.4-2 mm longum, ovario 

circa 0.5 mm alto, stylo 0.2-0.6 mm longo, stigmate ellipsoideo. Capsulae plus mi¬ 
nusve globulares ad Ieviter ellipsoideae, diametro 5-6 mm. Figure 1. 

Type: Australia: New South Wales: Lord Howe Island: South-east spur of Mt 

Lidgbird, above the saddle between Mt Gower and Mt Lidgbird, Conn 3578 & Hutton, 
29 Feb 1992 (holo NSW 253452; iso in MEL). 

Scrambling shrub to 1 m high. Branches slightly compressed laterally on distal inter¬ 
nodes; distal internodes with 2 pairs of lateral ridges extending from between the leaf 
bases to the next more basal node; glabrous; stipules interpetiolar, depressed triangu¬ 

lar to collar-like, 1-1.4 mm long, glabrous, distally rounded. Leaves glossy mid-green, 
glabrous; petiole 4-6 mm long; lamina ovate, 20-30 mm long, (9—)14—16 mm wide 

[length to width ratio 1.5-1.9]; base acute to shortly subattenuate; margin entire; apex 
subacute to subacuminate; midrib raised on lower surface, slightly sunken on upper 

surface, veins indistinct. Inflorescence axillary, 1-3-flowered, possibly to 5-flowered 

(see note below), less than 10 mm long; peduncle absent or up to 1 mm long; pedicels 
c. 2 mm long, glabrous; bracts ovate, c. 0.5 mm long, glabrous, with margin shortly 
fimbriate. Calyx 1.3-1.5 mm long; outer surface glabrous; inner surface moderately 

hairy, hairs minute, to c. 0.1 mm long; lobes ovate-triangular, 0.6-1 mm long, margin 
shortly fimbriate, apex acute; veins not distinct. Corolla 5(or 6)-merous, campanulate. 
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2.5-3.5 mm long; outer surface glabrous; tube 0.8-1 mm long, with inner surface 
glabrous; lobes 2.5-3 mm long, glabrous basally, papillose distally; margin papillose 
to shortly fimbriate (hairs <0.05 mm long); venation complex, each lobe supplied by 

one vein which has usually divided in the upper part of the tube to produce 2 lateral 
branches which ascend into the lobe, with short to long divergent branchlets usually 

Figure 1. Geniostoma huttonii. a, Branch with capsules; b, detail of capsule and calyx; c, open 

capsule showing seeds in pulp; d, open flower showing corolla and stamens (all from Conn 
3578). Scale bar: a = 3 cm; b & c = 1 cm; d = 1 mm. 
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present. Staminal filaments narrowly ovoid to slightly ligulate, c. 1 mm long, c. 0.4 mm 

wide, moderately hairy on ventral surface, hairs to 0.1 mm long, glabrous 

dorsally; anthers ovate, slightly incurved distally, 0.5-0.6 mm long, basal lobes ob¬ 

tuse, glabrous, apex sparsely to moderately covered with patent hairs to 0.1 mm long, 
connective slightly extended to form a minute triangular, apical appendage c. 0.1 mm 

long. Pistil 1.4-2 mm long; ovary glabrous, c. 0.5 mm long; style 0.2-0.6 mm long, 

moderately hairy with patent hairs to 0.1 mm long; stigma ellipsoid, 0.3-0.7 mm long. 

Capsule globular to slightly ellipsoid, 5-6 mm diameter. 

Distribution: Endemic to Lord Howe Island, New South Wales, Australia. 

Habitat: This species occurs on steep slopes in Metrosideros nervulosa and Westringia 
viminalis shrub communities, in basalt-derived soils. Altitude 600 m. 

Notes: Although the inflorescence is usually uniflorous or triadic, it is either derived 

from a botryoidal or metabotryoidal inflorescence because of the prophylls and 

metaxyphylls (together there are usually 2 pairs, rarely 3 pairs). 

Geniostoma huttonii is readily distinguished from G. petiolosum, the other species that 

occurs on the island, by several characters. Geniostoma huttonii has smaller leaves 

(petiole 4-6 mm long; lamina ovate, 20-30 mm long, (9—)14—16 mm wide) than 

G. petiolosum (petiole 10-15 mm long and lamina narrowly ovate-oblong to oblong- 
elliptic, 80-115 mm long, 20-35 mm wide). The inflorescence of the former species is 

few-flowered, probably less than 5-flowered, and less than 10 mm long, whereas 

G. petiolosum has a mostly botryoidal or metabotryoidal inflorescence, although some¬ 

times triadic, and (8—)10—20 mm long. Geniostoma huttonii has short peduncles (up to 

1 mm long or absent) and pedicels (c. 2 mm long), whereas, G. petiolosum has longer 

peduncles (3-4 mm long) and pedicels (4-6 mm long). The calyx of G. huttonii is 1.3- 

1.5 mm long, with inner surface moderately covered with minute hairs, whereas 
G. petiolosum has a larger glabrous calyx (2.5-4 mm long). Geniostoma huttonii is a 

scrambling shrub (usually less than 1 m high), whereas G. petiolosum is a small tree 

(2-5 m high). The flowers of G. huttonii lack an odour, but those of G. petiolosum are 

very strongly and pungently aromatic. 

The affinities of this new species are not clear, but there are strong similarities to 

G. antherotrichum of New Guinea. Both species lack hairs on the inner surface of the 

corolla and have similar venation patterns on the corolla lobes. The two species have 

reduced inflorescences and similar sized leaves (characteristic of G. antherotrichum 
var. archboldianum, rather than of the typical variety of the latter). However, the short 

pistil (reduced style) of G. antherotrichum and the unusually thickened staminal fila¬ 

ments of G. huttonii (see Fig. Id) lessen the likelihood of the two taxa being closely 

related. 

Etymology: The epithet of this new species honours Mr Ian Hutton whose extensive 

knowledge of the natural history of Lord Howe Island has increased understanding 

of many species occurring there. He discovered this new species in a relatively inac¬ 

cessible part of the island. 

Other Specimens Examined: Lord Howe Island: South-east spur of Mt Lidgbird, above the saddle 

between Mt Gower and Mt Lidgbird, Conn 3575 & Hutton, 3581, 3582, 29 Feb. 1992 (NSW 

253366,253459 & 253460, respectively); same locality, Hutton 646, 647,11 Jan. 1991 (CBG 9105214 

& CBG 9105215, respectively) [the locality of these Hutton collections was incorrectly given as 

'above the Nobbin', the actual position of 'The Nobbin' is on the north-western face of Mt 

Lidgbird); Hutton 657, 24 Jun. 1991 (CBG 9105219). 
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Xanthostemon arenarius (Myrtaceae), a new 
species from the Cooktown area 

Peter G. Wilson 

Abstract 

Wilson, Peter G. (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney, NSW, 
Australia 2000) 1993. Xanthostemon arenarius (Myrtaceae), a new species from the Cooktown area. 
Telopea 5(2): 305-307. A new species of Xanthostemon, apparently restricted to Quaternary dune 

fields north of Cooktown, is described and its relationships discussed. 

Introduction 

In my revision of the genus Xanthostemon (Wilson 1990), there was a mention of 

specimens that resembled X. youngii in leaf morphology and came from a similar 

habitat. However, it was also stated that there were unconfirmed reports suggesting 

that the flowers were yellow rather than red. Recent collections have confirmed that 

the flowers are yellow and, further, show that the species is also distinct from 

X. chrysanthus. 

Xanthostemon arenarius Peter G. Wilson, sp. nov. 

Arbor media, cortice duro, laminato. Folia juniora adultaque spirales, laminis 
plerumque 5-9 cm longis et 2-4.5 cm latis, coriaceis, subter parce puberulis, apicibus 

obtusis vel rotundatis. Flores flavi, petalis plusminusve cucculatis, 4.5-6.5 mm longis, 

hypanthio cupulato puberulo, staminibus uniseriatis, ovario glabro, placenta hori- 

zontali. Capsula subglobosa, 1.0-1.4 cm diametro, 3-4-locularis; semina non alata. 

Type: Queensland: Cook: 9.2 km from Elim on the road to Hopevale, ].R. Clarkson 8716 
& V.J. Neldner, 23 May 1990; holo NSW; iso MBA, QRS, K. 

Tree mostly 5-6 m high, occasionally an emergent to 20 m; bark hard and platy, grey 

to grey-brown; shoots and twigs puberulent. Leaves spirally arranged in both juvenile 

and adult plants; petiole 0.8-1.9 cm long; lamina obovate to elliptical, length:breadth 

ratio 1.6-2.9:1, (4.2—)5.3—8.2(—9.6) cm long, 2.0-4.5 cm wide, coriaceous with promi¬ 

nent venation, apex mostly obtuse to rounded, puberulent when young, glabrescent 

or hairs persistent on petiole and undersurface of midrib; oil glands numerous, small, 

usually inconspicuous in dried leaves. Inflorescences crowded at apex of seasonal 

growth unit, subtended by very reduced foliage leaves, axillary, the apical bud not 

always growing on; unit inflorescences monads, triads, metaxytriads and possibly 

botryoids; peduncle 4-8 mm long. Hypanthium cup-shaped, 5.5-6 mm in diameter, 

exceeding the summit of the ovary, puberulent. Petals 5, yellow, ± hooded, obovate, 

4.5-6.5 mm long, 3-5.5 mm wide, puberulent on the outer surface, margins ciliate. 

Sepals 5, unequal, the larger somewhat petaloid, 1.5-3 mm long, deltoid to oblong, 

puberulent on the outer surface. Stamens c. 20, in a single series around the rim of the 

hypanthium, filaments 10-19 mm long, anthers 1.1-1.5 mm long, connective broad 

with one large gland at the apex and up to two other, smaller glands. Ovary half¬ 

inferior, (2-)3-4-locular, glabrous. Style 18-22 mm long; stigma narrower than the 

style, flat. Placentas rod-like, terete, horizontal; ovules c. 20 per loculus, arranged in 
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an uninterrupted whorl at the apex. Fruit broad-ovoid, 1.0-1.4 cm in diameter, 0.8-1.2 

cm high; hypanthium initially partly enclosing the base of the fruit but splitting and 

becoming ± flattened under the capsule. Seeds not winged, 4.25-6.0 mm long. Figure 1. 

Distribution: Only known from the Cook District of Queensland, from a restricted 
area on the coast north of Cooktown, between 15°00' and 15°30' S, in the Cape 

Bedford - Cape Flattery area. Figure 2. 

Habitat: White or grey sandy soils; in closed forest on Quaternary dune systems 

dominated by Asteromyrtus angustifolia or Araucaria at an altitude of 20-80 m. 

Conservation status: 2R. Occurs entirely within the Hopevale Aboriginal Reserve 
where it is locally common. There is some sand mining within this area but this is 

not considered a threat to the long-term future of the plant (J. Clarkson, pers. comm.). 

Notes: The epithet is derived from the Latin arenarius, of sand, growing on sand. 

X. arenarius shows greatest similarity to X. chrysanthus which it resembles in having 

spirally arranged leaves, yellow flowers and horizontal placentas but it differs in 
having shorter leaves with longer, more slender petioles and in having puberulent 

flowers with smaller petals with inconspicuous oil glands. The species are also very 

different in their habitat, X. chrysanthus being found most commonly in gallery rain¬ 

forest. The species may be distinguished as follows: 

Petiole mostly 4-7 mm long, 1.5-2 mm diam.; lamina usually > 10 cm long, elliptical 

to oblanceolate; flowers ± glabrous, petals 7-9 mm long with conspicuous oil glands 

. X. chrysanthus 

Petiole over 8 mm long, 1-1.5 mm diam.; lamina <10 cm long, obovate to elliptical; 

flowers puberulent, petals 4.5-6.5 mm long with inconspicuous oil glands 

. X. arenarius 

Figure 1. Xanthoslemon arenarius. a, leafy branchlet with flowers, scale bar 20 mm; b, leafy 

branchlet with fruit, scale bar 20 mm; c, detail of fruit, scale bar 10 mm. (a from Clarkson 8716; 
b & c from Clarkson 8743). 
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Figure 2. Distribution of Xanthostemon arenarius. 

Other specimens examined: Queensland: Cook: c. 9.5 km east of the Hopevale to Starcke road on 

the track to the mouth of the Mclvor River, Clarkson 7292, 29 July 1987 (NSW); c. 3 km from the 

Hopevale to Starcke road on the road to the rehabilitation centre on the Mclvor River, Clarkson 
8743 & Neldner, 25 May 1990 (NSW); Aboriginal Reserve 1 between Mclvor R. & Cape Flattery, 

Hyland 6509, 21 Nov 1972 (QRS); Hyland 2759 RFK, 22 Nov 1972 (QRS, UNSW). 
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New species of Juncus (Juncaceae) in eastern 
Australia 

L.A.S. Johnson 

Abstract 

Johnson, L.A.S. (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney, NSW 
Australia 2000) 1993. New species o/Juncus (Juncaceae) in eastern Australia. Telopea 5(2): 309-318. 
The following new species from eastern Australia are here described: Juncus brevibracteus, 

J. dolichanthus, J. firm us, J. mollis, J. ochrocoleus, J. phaeanthus, J. psammophilus, J. remo- 

tiflorus, J. semisolidus, and J. subglaucus. 

Introduction 

The revision of Australasian members of the genus Juncus currently being completed 

will not be published in time for the names of new species to be available for use in 

the forthcoming Flora of New South Wales vol. 4 and Flora of Victoria. Hence the 
relevant new species are published here. They will be treated more fully in the 
revision. 

All of these species belong to the subgenus Genuini Buchenau, which is best- 

developed in Australia. This is a difficult group taxonomically since the species 
appear to form a network of relationships. Many of the species hybridise freely when 

they come in contact with other species of the group, as has also been found with 
European species of this subgenus (Agnew 1968, Nilsson & Snogerup 1971, Stace 
1972, 1975). 

Discrimination of species in this subgenus has depended on study of the culm anat¬ 

omy as much as on exomorphological features. In some cases, especially with poorly 

developed individuals or incomplete specimens, certain identification of specimens is 
only possible by examining culm cross-sections. The anatomy will be discussed in the 
revision. Measurement of culm diameter has been made about halfway along the 

length of the culm, as have counts of number of vertical striations and assessment of 

whether the pith is continuous or interrupted. Culm hardness is also assessed at that 

point; culms are often softer near their apex than their base. Leaves are reduced to 

cataphylls, which are more or less uniformly straw-coloured near the apex in all 
species, hence description of cataphyll colour refers to the middle and basal portions. 

J. brevibracteus L.A.S. Johnson, sp. nov. 

Affinis J. proceri, ab hoc habitu graciliori, bractea inflorescentiae infima culmiformi 
brevi, floribus minoribus, differt. 

Type: New South Wales: Southern Tablelands: Snubba Range, 14 km direct NE of 

Tumbarumba, L. Johnson 8274, 17 May 1976; holo NSW; iso CANB, CHR, K, MEL, 
NY. 

Strongly rhizomatous perennial. Culms terete, ± hard, mid-green, 45-125 cm long, 

2.1-4.0 mm diam.; culm striations 45-110; pith finely interrupted. Cataphylls 8-19 cm 
long, lax, abaxially dark yellow-brown to orange-brown or dark red-brown at base, 

adaxially copper-coloured. Inflorescence 3-10 cm long, head-like or diffuse, with 
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numerous flowers loosely to densely clustered at the apex of the branches; lowest 
inflorescence bract 4-16 cm long, slightly shorter than to slightly exceeding inflores¬ 

cence, rarely exceeding it by more than V3 of its length. Tepals straw-brown, often 
with darker bands; outer tepals 1.5-2.2 mm long, exceeding inner tepals, acute to 
acuminate, with narrow hyaline margins; inner tepals acute to obtuse, with broad 
hyaline margins. Stamens 3, shorter than outer tepals; anthers 0.4-0.7 mm long, > 
filament length. Capsule exceeding outer tepals, ovate to elliptic, dark golden brown, 

often red-brown towards apex, shining, smooth, obtuse to broad-acute, not or scarce¬ 
ly apiculate. Seeds 0.4-0.6 mm long. 

Distribution and habitat: Higher-altitude (including lower subalpine) areas of south¬ 
ern New South Wales (including the A.C.T.) south from the Brindabella Range and 
north-eastern Victoria. Commonly around sphagnum bogs and along boggy creeks. 

Notes: This species has been referred to as 'Juncus sp. T since my early investigations 

of the genus, and is referred to in that way by Burbidge & Gray (1970: 97). It is related 
to J. procerus E. Meyer, differing from that species in its more slender habit, its gen¬ 

erally shorter flowers, and in its lowest inflorescence bract being usually shorter than 
the inflorescence it subtends. It grows at higher altitudes than ]. procerus. 

Derivation of epithet: From the Latin brevis, short, and bractea, a bract (in botanical 
usage), referring to the lowest inflorescence bract and also the second bract, both of 
which are shorter than in the related J. procerus. 

Selected specimens: Victoria: East Gippsland: Upper Delegate River, near Bid well, Melville 2947, 
Wakefield & Hunter, Jan 1953 (K, NSW). Snowfields: Bluff Hut area, c. 10 miles [16 km] SW of 

Mt Speculation, Beauglehole 43515, Nov 1973 (MEL, NSW). 

J. dolichanthus L.A.S. Johnson, sp. nov. 

Affinis J. radulae J. remotiflorocpie, ab altero culmis non scaberulis, capsula breviore, ab 

altero medulla saepissime continua, antheris longioribus, bractea inflorescentiae 
infima plerumque quam inflorescentia longiore, striis plerumque paucis, differt. 

Type: New South Wales: North Western Plains: W of Cuttabri, K.L. Wilson 749, L.A.S. 
Johnson & S.W.L. Jacobs, 17 Nov 1974; holo NSW; iso BRI, CANB, CHR, K, MO, NY. 

Slender rhizomatous perennial. Culms terete, ± hard (softer above in big culms), grey- 
green, 30-60 cm long, 0.9-1.7 mm diam.; culm striations 22-35; pith continuous with 

occasional interruptions in upper half of culm. Cataphylls 5-8 cm long, ± tight, abax- 
ially golden brown to dark yellow-brown or rarely red-brown at base, adaxially 
silvery. Inflorescence 4-11 cm long, diffuse, with numerous solitary flowers spread 

evenly along the non-flexuose branches; lowest inflorescence bract 5-18 cm long, 

exceeding to slightly shorter than inflorescence. Tepals straw-brown, often tinged 
red-brown; outer tepals 2.9-3.1 mm long, > inner tepals, acute to acuminate or mucr- 

onate, with ± broad hyaline margins; inner tepals acute, with broad hyaline margins. 
Stamens 6 (rarely 3-5), shorter than outer tepals; anthers 0.5-1.0 mm long, > filament 
length. Capsule shorter than to slightly exceeding outer tepals, elliptic to ovate, golden 

brown to dark golden brown, shining, smooth, obtuse, not or scarcely apiculate. Seeds 
0.3-0.4 mm long. 

Distribution and habitat: New South Wales; apparently restricted to the north-west¬ 

ern edge of the Pilliga Scrub, where it is known from only three localities. Grows on 
sandy soils in shallow floodways. 

Notes: This species has been referred to as 'Juncus sp. Y'. It is similar to J. radula 
Buchenau and J. remotiflorus L.A.S. Johnson in habit and inflorescence form. It differs 

from the former in having a shorter capsule and smooth culms and inflorescence 
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branches. From the latter, it differs in having mostly continuous pith in the culms, in 

having longer anthers, and in having the lowest inflorescence bract generally exceed¬ 

ing the inflorescence. 

Derivation of epithet: From the Greek dolichos, long, and anthos, a flower, referring to 
the long flowers compared with those of many other species in subgenus Genuini. 

J. firmus L.A.S. Johnson, sp. nov. 

Affinis ]. continui J. alexandrique, ab his culmis subglaucis, cataphyllis basi atris, 
stomatibus in foveis minime profundis dispositis, differt. 

Type: New South Wales: North Western Slopes: 41.5 km S of Tamworth on highway, 

K. Hill 1272 & L. Johnson, 9 Sep 1985; holo NSW; iso CHR, K. 

Strongly rhizomatous perennial. Culms terete, ± hard, blue-green, subglaucous, 
55-110 cm long, 2.2-5.0 mm diam.; culm striations 45-80; pith continuous or rarely 

slightly interrupted below. Cataphylls 9-27 cm, ± lax, abaxially dark yellow-brown to 
dark red-brown or black (at very base only), adaxially silvery to dark golden brown. 
Inflorescence (4-)9-17 cm long, diffuse, with numerous solitary flowers spread along 

the non-flexuose branches or loosely to densely clustered at the apex of the branches; 
lowest inflorescence bract 12-25 cm long, exceeding inflorescence. Tepals acute to 
acuminate, straw-brown, with narrow to ± broad hyaline margins; outer tepals 

I. 5-2.1 mm long, > inner tepals. Stamens 3, shorter than outer tepals; anthers 0.4-0.7 
mm long, equalling or occasionally slightly longer than filaments. Capsule exceeding 

outer tepals, elliptic, golden brown, shining, smooth, broad-acute to obtuse, not or 
scarcely apiculate. Seeds 0.3-0.5 mm long. 

Distribution and habitat: Queensland and New South Wales; from Jimbour (Darling 
Downs) south along the Western Slopes and western edge of the Tablelands to near 
Bathurst, extending east to the dryish parts of the North Coast ranges near 
Curricabark. It occurs mostly at lower altitudes than ]. alexandri, on basic soils in 

seasonally wet situations; not common. 

Notes: This species has been referred to as 'Juncus sp. D2' for many years. It differs 

from J. continuus L.A.S. Johnson, /. alexandri L.A.S. Johnson and J. laeviusculus L.A.S. 
Johnson in having subglaucous culms, with the stomates slightly sunken, and gener¬ 

ally darker cataphylls. It generally occurs at lower altitudes than the latter two 

species and on heavier soils than J. continuus. 

Derivation of epithet: From the Latin firmus, strong, referring to the firm culms, 

which are not easily compressed between the fingers. 

Selected specimens: Queensland: Darling Downs: Jimba [=Jimbour], plains of the Condamine, 

Leichhardt, Nov 1843 (MEL 68031). New South Wales: North Coast: c. 3 km E of Curricabark, 

Johnson 7627, Coveny & Jacobs, Mar 1973 (NSW, AD, BRI, CANB, CHR, HO, K, MEL). Northern 

Tablelands: S side of Crawney Pass, Wilson 855, Johnson & Jacobs, Nov 1974 (NSW). Central 

Tablelands: The Lagoon, c. 7.5 miles |12 km] S of Bathurst, Constable 4765b, Mar 1964 (NSW 

70773, CBG, CHR, K, MEL). Central Western Slopes: Head of Coulsons Creek, c. 32 km N of 

Merriwa, Briggs 3454 & Johnson, Mar 1970 (NSW). 

J. mollis L.A.S. Johnson, sp. nov. 

Affinis /. polyanthemi, ab hoc culmis haud glaucis mollioribusque medulla maxime 

interrupta, cellulis epidermalibus supra sclerenchymate quam eis supra chlorenchy- 
mate radialiter valde brevioribus, differt. 

Type: New South Wales: Central Coast: 1 mile [1.6 km] W of Warnervale, L.A.S. 
Johnson, 12 April 1964; holo NSW; iso BRI, CHR, K. 
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Strongly rhizomatous perennial. Culms terete, soft, mid-green, 85-145 cm long, 
2.1-4.0 mm in diam.; culm striations 38-70; pith very interrupted. Cataphylls 14-27 cm 

long, tight, abaxially yellow-brown to pink-brown to black at base, adaxially golden 
brown to copper-coloured or occasionally somewhat silvery. Inflorescence 7-15 cm 

long, diffuse, with numerous solitary flowers spread evenly along the branches; 

lowest inflorescence bract 15-30 cm long, exceeding inflorescence. Tepals straw-brown, 
with broad hyaline margins; outer tepals 1.7-2.2 mm long, > inner tepals, acute to 

acuminate or mucronate; inner tepals acute. Stamens 3(—6), shorter than outer tepals; 
anthers 0.4-0.7 mm long, usually > filament length. Capsule exceeding outer tepals, 

ovate to obovate, golden brown to dark golden brown, shining, smooth, obtuse, not 

or scarcely apiculate. Seeds 0.4-0.6 mm long. 

Distribution and habitat: New South Wales; from Tumbulgum (North Coast) south 

along the coast to Bodalla (South Coast). Not recorded from Queensland but proba¬ 
bly occurs near the State border in the Moreton District. Usually found in swamp 

forests, especially Melaleuca swamps, or occasionally in areas cleared from them, in 

very wet situations subject to seasonal drying-out. In contrast to J. polyanthemus and 
/. usitatus, with both of which it forms some hybrids in marginal situations, it does 

not survive well or tend to spread in cleared areas. 

Notes: This species has been referred to as 'Juncus sp. X' for many years. It is related 
to /. polyanthemus Buchenau, but differs from that in its non-glaucous, more slender 

culms with very interrupted pith almost throughout their length, and in the epider¬ 

mal cells over the sclerenchyma girders being radially smaller than those over the 
chlorenchyma (larger in J. polyanthemus). It differs from J. usitatus L.A.S. Johnson in 

the more numerous striations of its generally larger culms and its longer cataphylls, 
which clasp the culm more tightly and are less glossy. It also has the flowers more 
clustered and generally larger than in J. usitatus. 

Derivation of epithet: From the Latin mollis, soft, referring to the easily compressed 
culms. 

Selected specimens: New South Wales: North Coast: 2 km W of Wauchope, Johnson 8305, 26 Jan 

1977 (NSW, CHR, K). South Coast: 7 km (4.4 miles) by road SE of Bodalla, Coveny 7317, Dec 
1975 (NSW, CHR, K, MEL). 

J. ochrocoleus L.A.S. Johnson, sp. nov. 

Inter species subgeneris Genuini combinatione sequent! characterum distinguitur: culmi 
flavovirentes, medulla culmi lacunis amplis interrupta, stomatibus superficialibus; 

cataphylla laxe voluta, flavida vel aurea; inflorescentia diffusa; tepala 1.5-2.1 mm 

longa. 

Type: New South Wales: North Western Slopes: 1 km SW of Binnaway, L.A.S. Johnson 
7578 & A.T. Johnson, 26 Feb 1973; holo NSW; iso K, MEL. 

Strongly rhizomatous perennial. Culms terete, ± hard, yellow-green, 35-85 cm long, 
1.6-3.0 mm diam.; culm striations 20-52; pith finely interrupted. Cataphylls 7-15 cm 

long, ± lax, abaxially pale yellow to pale golden brown, adaxially silvery to golden 

brown. Inflorescence 6-15 cm long, diffuse, with numerous solitary flowers spread 

evenly along the slightly flexuose branches; lowest inflorescence bract 7-20(-26) cm 

long, exceeding to occasionally shorter than the inflorescence length. Tepals straw- 

brown; outer tepals 1.5-2.1 mm long, > inner tepals, acute to acuminate, with 

± narrow hyaline margins; inner tepals acute, with broader hyaline margins. Stamens 
(3—)4—6, shorter than outer tepals; anthers 0.4-0.8 mm long, > filament length. Capsule 
exceeding outer tepals, elliptic, golden brown, shining, smooth, obtuse, not or 

scarcely apiculate. Seeds 0.3-0.5 mm long. 



Johnson, Juncus 313 

Distribution and habitat: Queensland and New South Wales; south from Eidsvold 

(Burnett District) along the Tablelands and Western Slopes to Gilgandra and 
Rylstone, extending nearer the coast in the Wollombi area, and extending west as far 

as Pilliga and the Warrumbungle Range. Introduced into Great Britain (one specimen 
seen) with wool shoddy, but probably not persisting there. Commonly grows on 

sandy soils. 

Notes: This species has been referred to as 'Juncus sp. H' for many years. It is not 

particularly close to any other species and is distinctive in its combination of features: 
yellow-green culms with well-interrupted pith and superficial stomates; its rather lax, 

pale yellowish cataphylls; and its rather diffuse inflorescence with the small flowers 

evenly spread along the branches. 

Derivation of epithet: From the Greek ochros, pale yellow, and coleus, a sheath, refer¬ 

ring to the generally pale yellowish cataphylls. The epithet is stressed on the second 
syllable, not the third, in which the e represents the Greek epsilon. 

Selected specimens: Queensland: Burnett: 13 km N of Eidsvold, Johnson 7135 & Briggs, June 1971 

(NSW). Darling Downs: Owens Scrub Road, 6 km NW of Leyburn towards Yandilla, Wilson 
4227, Dec 1981 (NSW, BRI). New South Wales: Central Coast: Howes Valley, near Howes 

Valley P.O., Johnson, Nov 1965 (NSW 91241). Northern Tablelands: 8.1 km (5 miles) by road NE 

of Tenterfield towards Clifton on Bruxner Highway, Coveny 6667 & Hind, Aug 1975 (NSW, BRI, 

CANB, CHR, K, L). Central Western Slopes: Gundibri, 20 miles [32 km] W of Aberdeen, Hunter 

Valley, Story 6978, Nov 1959 (NSW). North Western Plains: SW outskirts of Narrabri, Constable, 
Dec 1961 (NSW 60311). 

J. phaeanthus L.A.S. Johnson, sp. nov. 

Affinis ]. vaginati, ab hoc culmis mollibus, plus minusve tortis complanatisque, inflo- 
rescentia plus minusve globosa, tepalis brevioribus, capsula atrobrunnea, differt. 

Type: New South Wales: Southern Tablelands: Diggers Creek, Kosciusko Plateau, 
4950 ft [1500 m], L.A.S. Johnson 8280, 17 May 1976; holo NSW; iso CANB, K. 

Shortly to strongly rhizomatous perennial. Culms terete, ± hard, mid-green, 30-100 

cm long, 2.0-3.0 mm diam.; culm striations 35-60, prominent; pith continuous. 

Cataphylls 5-15 cm long, ± lax, abaxially yellow' to dark orange-brown at base, adax- 

ially silvery to golden brown. Inflorescence 2-10 cm long, head-like to diffuse, with 

flowers densely clustered at the apex of the branches; lowest inflorescence bract 4-20 
cm long, exceeding inflorescence. Tepals straw-brown with red-brown sides; outer 

tepals 2.0-2.9 mm long, exceeding inner tepals, acuminate to acute, with narrow 

hyaline margins; inner tepals acute, with ± broad hyaline margins. Stamens 3, rarely 
4 or 5, shorter than outer tepals; anthers 0.4-0.6 mm long, < filament length. Capsule 
> outer tepals, elliptic, red-brown to dark red-brown or occasionally dark golden 

brown, shining, smooth, broad-acute to obtuse, not or scarcely apiculate. Seeds 0.4-0.5 

mm long. 

Distribution and habitat: New South Wales and Victoria; from Ebor (Northern 

Tablelands) south along the higher parts of the Tablelands to north-eastern Victoria. 

Commonly above 1200 m, in wet situations. 

Notes: This species has been referred to as 'Juncus sp. F' for many years. Although 
resembling J. vaginalus R.Br. in prominent culm striations and uninterrupted pith, it 

differs in its softer culms, which are often rather twisted and compressed. Its inflores¬ 

cence is reddish and, although usually smaller in overall size than in J. vaginatus, is 
made up of larger clusters of flowers; in addition, the tepals are not as obvious as in 

J. vaginatus since they do not exceed the capsule as they do in that species. 
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Derivation of epithet: From the Greek phaeos, dark, and anthos, a flower, referring to 
the usually dark reddish colour of the inflorescence. 

Selected specimens: New South Wales: Northern Tablelands: 1 km W of Oakey Creek, between 
Wollomombi and Jcogla, c. 65 km ESE of Armidale, Briggs 3234 & Johnson, Mar 1970 (NSW). 
Central Tablelands: Boyd River Fire Trail, c. 3 km W of Kanangra Walls road towards Morong 
Creek crossing, Wilson 1705, Jan 1977 (NSW). Victoria: Eastern Highlands: c. 2 miles [3 km] NE 
of Lambs Gap, c. 1 mile [1.6 kml E of Maroka Hut, Maroka Range, c. 6 miles [10 km] E of Mt 
Wellington, Beauglehole 43485, Nov 1973 (MEL, NSW). Snowfields: Dinner Plain, 11 km SE of 
Mt Hotham, Wilson 2083, Feb 1979 (NSW, CHR, K, L, MEL). East Gippsland: Back Creek, near 
Bendoc, Wakefield 3065, Jan 1948 (NSW). 

J. psammophilus L.A.S. Johnson, sp. nov. 

Ab omnibus speciebus subgeneris Genuini (/. ingenti excepto) plantis dioicis differt. 
Ab /. ingenti habitu multo graciliori, stomatibus in foveis dispositis, differt. 

Type: New South Wales: North Western Plains: Werah Creek, Wee Waa to Cuttabri, 
L.A.S. Johnson, 19 Dec 1966; 9; holo NSW 94671; iso BRI, CANB, CHR, K. 

Strongly rhizomatous, dioecious perennial. Culms terete, ± soft, yellow-green, 65-125 
cm long, 1.6-3.2 mm diam.; culm striations 35-60; pith continuous, often interrupted 
in lower half. CatapJnjlls 12-28 cm long, lax, abaxially golden brown to dark yellow- 
brown or occasionally dark red-brown at base, adaxially golden brown. Inflorescence 
5-10 cm long, diffuse, with numerous solitary flowers spread evenly along the often 
slightly flexuose branches; lowest inflorescence bract 8-32 cm long, exceeding inflo¬ 
rescence. Tepals acute to acuminate, straw-brown or occasionally red-tinged, with 
broad hyaline to yellowish margins; outer tepals (1.3—)1.5—2.6 mm long, > inner 
tepals. Stamens 6, shorter than outer tepals; anthers 0.7-0.9 mm long, much exceeding 
filament length; female flowers with 6 staminodes. Capsule shorter than to slightly 
exceeding outer tepals, elliptic to obovate, golden brown, shining, smooth, obtuse, 
not or scarcely apiculate. Seeds 0.4-0.5 mm long. 

2n = c. 40 (B.G. Briggs, pers. comm.; voucher NSW 60306 , 9) 

Distribution and habitat: Queensland, New South Wales and Victoria; inland areas 
south from near Wandoan (Leichhardt District) to near Grenfell, extending east to 
near Torrington (Northern Tablelands) and west to Mungindi and Nyngan, with a 
disjunct occurrence in central Victoria, between Bendigo and Benalla. Found along 
creeks that have at least a surface layer of sand, or with sand sometimes overlain by 
clayey deposits. 

Notes: This species has been referred to as 'Juncus sp. Q' for many years. It is one of 
only two dioecious species known in the genus in Australia (the other is /. ingens 
N.A. Wakefield). The female inflorescence is sometimes larger overall than the male, 
but the tepals of female flowers are often shorter than in male flowers (1.3-2.0 mm 
long versus 1.8-2.6 mm long). The culms have sunken stomates, unlike those of the 
majority of species. 

Derivation of epithet: From the Greek psammos, sand, and pliileo, I love, referring to 
the species' most common habitat. 

Selected specimens: Queensland: Darling Downs: 1.6 km by road SSW of Kogan towards Tara, 
Coveny 6788 & Hind, Aug 1975 (9; NSW, BRI, CHR, K). New South Wales: Northern 
Tablelands: 3 miles [5 kml from Tent Hill on Torrington road, Wilson 816, Johnson & Jacobs, Nov 
1974 (9; NSW). North Western Slopes: Etoo Creek, 2.5 km W of Gibbican Forest Road along 
Number 1 Break, Baradine State Forest, Wilson 2454 & Waterhouse, Aug 1979 (9; NSW). Central 
Western Slopes: Bogan River crossing, W of Tomingley on Tullamore road, Johnson 8466, May 
1979 (9; NSW, CHR, K). Victoria: Midlands: Bagshot North, at tributary of Reedy Creek, Wilson 
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1035 & Johnson, Feb 1975 (Q; NSW, CHR, MEL), Wilson 1036 & Johnson (cT; NSW, BRI, CHR, 

MEL). 

J. remotiflorus L.A.S. Johnson, sp. nov. 

Affinis J. subsecundi, sed culmis mollibus, striis numerosioribus, inflorescentia majori 
floribus semper solitariis, differt. Similis J. radnlae, ab hoc culmis rasilibus, medulla 

valde interrupta, striis numerosis, bractea inflorescentiae infima saepe quam inflores¬ 

centia breviora, differt. 

Type: New South Wales: Central Western Slopes: western slopes of Hervey Range, W 
of Bumberry Creek, L.A.S. Johnson 8003 & K.L. Wilson, 22 Feb 1975; holo NSW; iso K. 

Slender, shortly rhizomatous perennial. Culms terete, very soft (often flattened and 

splitting when dry), grey-green to blue-green, occasionally waxy-glaucous, 15-70 cm 

long, 0.9-2.0(-2.7) mm diam.; culm striations 25-60; pith interrupted with large lacu¬ 

nae. Cataphylls 3-13 cm long, ± tight, abaxially pale yellow to dark yellow-brown at 

base, adaxially silvery to golden brown. Inflorescence 7-19 cm long, diffuse, with 

numerous solitary flowers spread evenly and distantly along the non-flexuose branch¬ 

es; lowest inflorescence bract 3-20 cm long, shorter than to twice as long as inflores¬ 

cence. Tepals acute to acuminate, straw-brown, often red-tinged, with ± broad hyaline 

margins; outer tepals 2.5-3.5 mm long, > inner tepals. Stamens 3-6, shorter than outer 

tepals; anthers 0.5-O.9 mm long, > filament length. Capsule < outer tepals, obovate to 

ovate, golden brown, smooth, shining, obtuse, not or scarcely apiculate. Seeds 0.3-0.4 

mm long. 

Distribution and habitat: Queensland, New South Wales and Victoria; from near 

Stanthorpe south (mainly on the Tablelands and Western Slopes but also in drier 
parts of the Coast) to central Victoria, extending to the Grampians and near Orbost. 

Commonly in only temporarily wet situations such as minor watercourses. 

Notes: This species has been referred to as 'Juncus sp. A' for many years. It is related 

to J. subsecundus N.A. Wakefield (and was included in Wakefield's concept), but 

differs in having a very soft (compressible) culm with pith that is more interrupted 

(scarcely more than traces present in some culms). It tends to have more striations 

and a larger inflorescence than J. subsecundus. The latter varies widely in the form of 

its inflorescence from (typically) having the flowers somewhat spread out along the 

branches to forms in which the flowers are quite clustered or are very widely spaced 

along the branches. The inflorescence of /. remotiflorus is most similar to that of the 

inland form of J. subsecundus (for some time referred to by me as Juncus sp. C) with 

very widely spaced flowers, from which it differs in the generally longer flowers (the 

tepals are mostly 2.5-3.0 mm long in that form of /. subsecundus) as well as in the 

culm characters. However, it should be noted that the flowers can be longer in the 

other forms of J. subsecundus, especially the form with rather clustered flowers in 

central to south-western Victoria (tepals to 4.0 mm long). J. remotiflorus superficially 

resembles J. radula Buchenau, another slender species that often has the flowers wide¬ 

ly spread along the branches of the inflorescence. However, it differs from J. radula in 

not having finely scabrous culms and inflorescence parts. In addition, it has soft 
culms with very interrupted pith (continuous in J. radula) and more numerous stria¬ 

tions. The lowest inflorescence bract is often shorter than the inflorescence but can 

range in the same specimen from that proportion to twice as long as the inflores¬ 

cence. Hybrids with /. subsecundus are rather common in contact and colonised areas. 

Derivation of epithet: From the Latin remotus, distant, and flos, floris, a flower, refer¬ 

ring to the wide spacing of the flowers on the inflorescence branches. 
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Selected specimens: Queensland: Darling Downs: 1.2 km SW of Dalveen railway station on 
Cottonvale road, Hill 1255 & Johnson, Aug 1984 (NSW, BRI, MO). New South Wales: North 
Coast: Millfield on the Cessnock-Wollombi road, Coveny 6491 & Powell, Jun 1975 (NSW, BRI, 
CANB, CHR, NE, NT, NY). Central Coast: 3.2 km SW of Casula, Coveny 4349, Nov 1973 (NSW, 
CHR, K). South Coast: 5.6 km S of Novvra, Coveny 6175, Hind & Hancock, Mar 1973 (NSW, 
CANB, CHR, K, L, LE, MEL, PERTH, RSA). Northern Tablelands: McIntyre River - Gwydir 
River Divide, NW of Moredun Creek (on Wandsworth-Tingha road), Johnson, May 1957 (NSW 
41868). Central Tablelands: 6.5 miles [11 km] NE of Kelso on Limekilns road (NE of Bathurst), 
Constable 5594, Dec 1964 (NSW). Southern Tablelands: 9 km S of Bungonia on Tarago road, 
Johnson 8050, Mar 1975 (NSW). North Western Slopes: Etoo Creek, 2.5 km W of Gibbican Forest 
Road, along Number 1 Fire Break, Baradine State Forest, Wilson 2453 & Waterhouse, Aug 1979 
(NSW, CHR). South Western Slopes: Six Mile Reserve, Holbrook, McBarron 690, Mar 1947 
(NSW). North Western Plains: Gravel pit 10 miles [16 km] SE of Narrabri on Boggabri road, 
Soiling 537, Oct 1973 (NSW). South Western Plains: Spring Hill, Cocoparra National Park, c. 30 
km NE of Griffith, Johnston, Nov 1979 (NSW 257606, CANB). Victoria: Grampians: below W 
foot of Mt Stapylton, Wilson 1090 & Johnson, Feb 1975 (NSW, HO, MEL). Midlands: W edge of 
Whipstick Forest Reserve on Neilborough East - Eaglehawk road, Wilson 1037 & Johnson, Feb 
1975 (NSW, AD, MEL). Riverina: Killawarra State Forest, 20 km NW of Wangaratta P.O., 
Beauglehole 64180, June 1979 (MEL, NSW). Eastern Highlands: 11 km NNE of Jamieson, Beau- 
glehole 70768, Aug 1982 (MEL, NSW). East Gippsland: Rifle Range area, Orbost, Beauglehole 
34556, Nov 1970 (MEL, NSW). Gippsland Plain: 6.5 km by road SE of Seaton on the Seaton- 
Heyfield road, Albrecht 1928, Sep 1985 (MEL, NSW). 

J. semisolidus L.A.S. Johnson, sp. nov. 

Inter species subgeneris Genuini combinatione sequenti characterum distinguitur: 

habitus plus minusve robustus, culmi subglauci medulla plerumque continua sed 

saepe in medio parte interrupta, stomata in foveis minime profundis disposita, stam¬ 

ina 3. 

Type: Victoria: Riverina: c. 2 km S of Wunghnu on Shepparton road, K.L. Wilson 1020 
& L.A.S. Johnson, 15 Feb 1975; holo NSW; iso CHR, K, MEL. 

Strongly rhizomatous perennial. Culms terete, ± hard, grey-green, subglaucous, 

90-160 cm long, 3.5-8.5 mm diam.; culm striations 60-120; pith continuous and inter¬ 

rupted in same culm. Cataphylls 10-36 cm long, lax, abaxially dark yellow-brown to 

dark red-brown or black towards base, adaxially silvery to golden brown. Inflores¬ 
cence 10-25 cm long, diffuse, with numerous flowers loosely to densely clustered at 
the apex of the branches; lowest inflorescence bract 16-43 cm long, exceeding or 

occasionally equalling inflorescence. Tejials straw-brown, with broad hyaline 
margins; outer tepals (1.7-)2.0-2.7 mm long, > inner tepals, acuminate to acute or 

mucronate, inner tepals acute. Stamens 3 or rarely 4, shorter than outer tepals; anthers 

0.4-0.9 mm long, generally > filament length. Capsule equalling or slightly exceeding 

outer tepals, narrow-elliptic, golden brown, shining, smooth, obtuse, not or scarcely 
apiculate. Seeds 0.4-0.5 mm long. 

Distribution and habitat: New South Wales and Victoria; from Holbrook on the South 

Western Slopes along the Murray River valley west at least to the Mathoura area, 

extending south in the Midlands of Victoria to Maryborough. Usually found on clay 

soils in wet situations; not very common. 

Notes: This species has been referred to as 'Jitncus sp. O' for many years. It is a 

species of robust habit, not particularly close to any other. The culms have slightly 

sunken stomates and the pith is mostly continuous but often interrupted in the mid¬ 

dle region of a culm. The flowers regularly have three stamens. 

Derivation of epithet: From the Latin semi-, half, and solidus, solid, referring to the 

pith in the culms, which mostly varies within the one culm from continuous to 

interrupted. 
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Selected specimens: New South Wales: South Western Slopes: c. 5 km S of Jindera on Albury 

road, Wilson 1000 & Johnson, Feb 1975 (NSW, CHR). South Western Plains: 38 km WNW of 

Strathmerton, Pressey, Apr 1984 (NSW 248699). Victoria: Midlands: Tarnagulla, Johnson 7744, 
Apr 1974 (NSW). 

J. subglaucus L.A.S. Johnson, sp. nov. 

Affinis J. aridicolae J. usitaticjue, sed ab altero culmis durioribus, ramulis inflorescentiae 

non flexuosis, ab altero culmis subglaucis, inflorescentia densiore, floribus saepe 
majoribus, et ab ambobus fasciculis sclerenchymatis majoribus, differt. 

Type: New South Wales: North Western Slopes: Ulinda Railway Station, c. 9 miles [14 

km] SE of Binnaway, L.A.S. Johnson & J. Pickard, 7 Apr 1970; holo NSW 105133; iso 
BRI, CHR, K, MO, NY. 

Strongly rhizomatous perennial. Culms terete, ± hard, grey-green, ± waxy-glaucous, 
40-105 cm long, 1.4-2.3 mm diam.; culm striations 35-55; pith interrupted. Cataphylls 
7-17 cm long, ± lax, abaxially dark yellow-brown to red-brown or occasionally black 

at base, adaxially silvery to pale golden brown. Inflorescence 4—10(—15) cm long, dif¬ 

fuse, with numerous flowers loosely to densely clustered at the apex of branches; 
lowest inflorescence bract 10-22 cm long, exceeding inflorescence. Tepals straw-brown, 
with broad hyaline margins; outer tepals 1.8-2.6 mm long, > inner tepals, acute to 

acuminate or mucronate; inner tepals acute to acuminate. Stamens 3, shorter than 

outer tepals; anthers (0.2-)0.4-0.8 mm long, ± equalling filament length. Capsule ex¬ 

ceeding or rarely equalling outer tepals, obovate to elliptic, golden brown, shining, 
smooth, broad-acute to obtuse, not or scarcely apiculate. Seeds 0.3-0.4 mm long. 

Distribution and habitat: Queensland and New South Wales; scattered from Taroom 
(Leichhardt District) south (mainly on the Western Slopes and near Western Plains) 

to Grenfell (CWS) and Wakool (SWP), extending to the Tablelands near Torrington 

(NT) and Hill End (CT), closer to the coast in dryish areas in the Hunter Valley and 

near Kempsey. Found near permanent w'ater and in seasonally wet situations such as 
roadside table-drains. 

Notes: This species has been referred to as 'Juncus sp. U' for many years. It differs 

from J. aridicola L.A.S. Johnson in its harder culms (that is, less easy to compress 

between the fingers) with generally fewer and coarser striations, and in not having 
flexuose branches in the inflorescence. It differs from J. usitatus in having subglau- 

cous, harder culms and a denser inflorescence with the flowers more clustered and 

generally somewhat larger. Hybrids are common with both of these species where 
their distributions meet, especially in places disturbed by human activity. 

Derivation of epithet: From the Latin sub-, somewhat, and glaucus, covered with a 
fine bloom, referring to the culm surface. 

Selected specimens: Queensland: Leichhardt: c. 3 km N of Robinson Creek, N of Taroom, Johnson 
& Blaxell 728, Nov 1972 (NSW). Darling Downs: 17 miles [27 km] ESE of Inglewood, near 

Bracker Creek, Johnson, Apr 1962 (NSW 57143). New South Wales: North Coast: Singleton- 

Broke road, 1.6 miles [2.6 km] E of Nine Mile Creek, Johnson , Jan 1962 (NSW 60671). Northern 

Tablelands: 2.5 miles [4 km] from Tent Hill on Torrington road, Wilson 814, Johnson & Jacobs, 
Nov 1974 (NSW). Central Tablelands: Turon Lookout, Hill End, Johnson 8108, May 1975 (NSW). 

Central Western Slopes: Bruinbun, Macquarie River, 13 km direct SSE of Hill End, Johnson 8118, 
May 1975 (NSW, K). North Western Plains: Near Boppy Mountain on road to Girilambone, 

Moore 7575, Apr 1978 (NSW, CANB). South Western Plains: Conargo-Jerilderie road, over 

Forest Creek, McIntyre & Newnham 492, Jan 1985 (NSW). 
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Leptospermum namadgiensis (Myrtaceae), a 
new species from the Australian Capital 

Territory - New South Wales border area 

A.M.Lyne 

Abstract 

Lyne, AM. (Australian National Botanic Cardens, GPO Box 1777, Canberra, ACT, Australia 2601) 
1993. Leptospermum namadgiensis (Myrtaceae), a new species from the Australian Capital 
Territory - New South Wales border area. Telopea 5(2): 319-324. Leptospermum namadgiensis is 

described and illustrated with notes on distribution, habitat and ecology, conservation status 

and similar taxa. 

Introduction 

This species was first brought to botanical attention by Phil Gilmour, who in the 
summer of 1987/88 had collected two samples of the taxon from Mt Scabby and Kelly 

Spur, both part of the Scabby Range that forms a southern part of the ACT-NSW 

border. Examination of the specimens and further field collections have revealed a 
taxon that does not match any previously described species. 

Leptospermum namadgiensis Lyne, sp. nov. 

Frutex, 20-50 cm altus, aliquando ad 1 m altus, foliis anguste oblanceolatis ad ellip- 

ticis, 3.5-9 mm longis, plerumque sericeis. Flores 6-10 mm diametro, sepalis villosis, 

persistentibus. Ovarium 3-loculare. Fructus 2-2.5 mm diametro, loculicidalis ad basem, 
saepe lobato in transectio, deciduus, hypanthio villosos. 

Holotype: Australian Capital Territory: Namadgi National Park, ACT-NSW border. 

Scabby Range, summit of Mt Scabby, 35°45'40''S, 148°5T30"E, A. Lyne 735 & G. 
Flowers 30 April 1992 (CBG 9204225). Isotypes: AD, BISH, BRI, CHR, DNA, GAUBA, 

HO, K, MEL, MO, NSW, PERTH. 

Shrub, 20-50 cm high in exposed sites, to 1 m high in sheltered sites, or occasionally 

procumbent. Bark firm and close, shedding in strips or in flaky layers; younger stems 

silky-pubescent, glabrescent. Leaves 3.5-9 mm long, 1.5-3.7 mm wide, divergent; 

lamina narrowly oblanceolate to elliptic, both surfaces usually covered in white silky 

hairs to give a silvery or light to dark grey-green appearance although occasionally 

sparsely hairy or glabrous to reveal the numerous dark oil glands, flat to slightly 
incurved in cross-section and usually infolded at the acute to shortly acuminate apex, 

the base tapering to petiole c. 1 mm long. Flowers 6-10 mm in diameter, occurring 

singly or two together on short shoots in leaf axils. Bracts and bracteoles not seen, shed 

before flower opens. Hypanthium c. 2.5 mm long, tapering to pedicel, villous, with 

spreading white hairs; top of ovary silky. Sepals c. 1.5 mm long, persistent, long- 

deltoid, red-brown, villous, the margins infolding, strongly so at the apex. Petals 
white or sometimes flushed pink, 2.5-3 mm long. Stamens 7-11, irregularly distribut¬ 

ed around hypanthium rim, not obviously in discrete bundles; filaments glabrous, 
flaring at the base. Style not tapering, base shallowly inset into ovary summit; stigma 

capitate, not much greater in diameter than style. Ovary 3-locular, each loculus with 
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6-9 ovules in two rows on a high placenta. Fruit 2-2.5 mm in diameter, often lobed 

in cross-section, villous, with spreading white hairs, widest around the middle and 

erect hypanthium rim which bears erect persistent sepals, the base mostly rounded 

above pedicel (c. 1 mm long), the valves thin and extending to hypanthium rim, 

loculicidal, splitting at times to pedicel, deciduous. Mature seeds c. 1.5 mm long, pale, 

obovoid, with a coarsely reticulate surface pattern. Main flowering period Dec.-Jan. 

Distribution: To date, L. namadgiensis has only been found on and near Mt Scabby, on 

and near Mt Kelly and on a knoll on the ridge between these two mountains in 

Namadgi National Park ACT, and Scabby Range Nature Reserve, NSW (Figure 1). 

This area forms part of the Scabby Range, which in turn forms part of the southern 

ACT border with NSW. 

Figure 1. Distribution of Leptospermum namadgiensis. 
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Further field work will allow several other promising areas to be explored for 

L. namadgiensis. A BIOCL1M (bioclimate analysis and prediction system) analysis (see 

Busby 1991: 64-68) was run to predict the theoretical potential distribution of 
L. namadgiensis (Figure 2). BIOCLIM predicted Mt Namadgi (the most north-easterly 
open star in Figure 2) and the south-eastern flank of Mt Morgan (the most south¬ 

westerly open star in Figure 2) to be climatically suitable. Based upon field observa¬ 
tions, both these mountains and also the ridge running from Mt Kelly to Mt Gudgen- 
by inclusive appear to be suitable but have not yet been searched. 

Habitat and ecology: The new species occurs on shallow, gravelly soil in crevices of 
rocks or on deeper humic coarse sands. The parent material is of undifferentiated 

granitic rocks. L. namadgiensis grows on exposed rocky ridge tops or mountain sum¬ 
mits in low shrubland, low woodland or woodland at 1500-1820 m altitude. Other 

species commonly associated include Eucalyptus pautiflora, E. debeuzevillei, Leptosper¬ 
mum micromyrtus, Kunzea mueiieri, Oxylobium alpestre, Phebalium squamulosum subsp. 
ozothamnoides and Asterolasia trymalioides. 

Conservation status: Given its distribution in remote and rugged terrain and the 
protection afforded by Namadgi National Park and Scabby Range Nature Reserve, 

Leptospermum namadgiensis does not appear to be under any immediate threat. As 

such, a conservation code of 2RCat would seem appropriate, following the criteria 
given in Briggs & Leigh (1988: 7-13). 

Epithet: Namadgi is the name used by the local Aboriginal people to broadly encom¬ 
pass the mountain ranges to the south-west of Canberra. 

Similar taxa and notes: L. namadgiensis fits into the L. brevipes F. Mueller subgroup of 
Thompson (1989: 328). This subgroup is defined by Thompson (1989: 332) as having 

a restricted terminal bud development. Within this subgroup, L. namdgiensis appears 

closest to L. blakelyi J. Thompson, sharing the precocious development of the vegeta¬ 

tive bud and the splitting of the fruit. Vegetatively, the less closely related L. myrti- 
folium Sieber ex DC. (in the L. myrtifolium subgroup of Thompson (1989: 334)), which 

may adjoin the habitat of L. namadgiensis, is very similar, but examination of its large, 

woody fruits or the linear striate pattern on the seeds reveals diagnostic differences. 

In exposed sites, L. namadgiensis grows as an erect or spreading shrub to 50 cm high. 
In more sheltered sites it can either be an erect, bushy shrub to 1 m or a low, spread¬ 
ing, procumbent shrub covering several square metres. 

An interesting feature of this taxon (which L. blakelyi shares) is the way in which the 

fruit continues to split after the valves have opened. In young fruit the loculicidal 

split is confined to the hypanthium rim and upper part of the hypanthium, but, as the 

fruit matures, the split continues down the length of the hypanthium. In fruit from 

previous seasons that have been shed and caught in the foliage, the split is seen to 
have continued to the pedicel. In this case the fruit divides into three widely spread¬ 
ing parts (Figure 3). 

Cutting material and seeds were collected and have been incorporated into the living 
collections at the Australian National Botanic Gardens, Canberra. 

Selected specimens examined: New South Wales: Southern Tablelands: c. 34 km SW of Tharwa, 

c. 2 km due west of Mt Gudgenby, unnamed ridge top, 35°46'20"S, 148°53'E, Lyne 707 et al, 18 

Dec 1991 (CBG, AD, AK, BRI, HO, K, MEL, MELU, NE, NSW, PERTH); Scabby Range, ACT- 

NSW border area, c. 2 km SSW of Mt Kelly, 35°44'S, 148°52'E, Lyne 711 et al., 22 Jan 1992 (CBG, 

BRI, MEL, NSW); Scabby Range Nature Reserve, Scabby Range, ACT-NSW border c. 1 km NW 

of Mt Scabby, 35°45'10"S, 148°50'45"E, Lyne 730 & Flowers, 30 April 1992 (CBG). Australian 

Capital Territory: Mt Scabby, Namadgi National Park, 35°45'S, 148o51'30"E, Gilmour 6296,15 

Dec 1987 (CBG, MEL, NSW); Kelly Spur, Namadgi National Park, 35°43'S, 148°52'E, Gilmour 
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ERIN Species Prediction Map 

Leptospermum namadgiensis Lyne 
23-SEP-1992 Scale i:200000 

© Input data specimen sites * Peaks 

☆ Suitable sites - within 90 percentile for all climate values 

rQ3 Marginal sites - outside 90 percentile in full climatic range 

N Primary and Secondary Roads i\f State borders and coast 

F I Nature Conservation Reserves /'/ Hydrology 

Figure 2. BIOCLIM species prediction map for Leptospermum namadgiensis (produced by ERIN). 
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Figure 3. Leptospermum namadgiensis. a, flowering branch; b, bark; c, leaves; d, flower; e, bud; f, 
g, h, fruits, showing transition from immature to old (in h, the style and stigma have abcised 
leaving the placentas on the central column); i, seeds and chaff, (a, d, e, g, h from Lyne 707 et 
at.; b from Lyne 711 et at.; c, f, i from Lyne 730 & Flowers). Scale bars: a = 20 mm; b = 10 mm; 
c = 4 mm; d, e, f, g, h = 2 mm; i = 1 mm. 
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6621, 22 Feb 1988 (CBG, NSW); Namadgi National Park, Scabby Range, ACT-NSW border, Mt 

Scabby, 35°45'11"S, 148°51'36"E, Lyne 725 et oil., 11 Mar 1992 (CBG, AD, AK, BRI, HO, K, MEL, 

NE, NSW, PERTH); Namadgi National Park, Scabby Range, headwaters of Cotter River, Mt 

Scabby, 35°46'20''S, 148°51'25"E, Lyne 726 et al., 11 Mar 1992 (CBG); Namadgi National Park, 

Mt Kelly, 50 km SSW of Capital Hill, Canberra, 35°45'S, 148°52'E, Streimanti 80040, 22 Jan 1992 

(CBG, A, H, L, NY). 
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Review of Dichelachne (Gramineae) in 
Australia 

S.W.L. Jacobs, K.L. McClay and B.K. Simon 

Abstract 

Jacobs, S.W.L.1, McClay, K.L.1 & Simon, B.K.2 f1 National Herbarium of Neiv South Wales, Royal 
Botanic Gardens, Sydney, N.S.W., Australia, 2000;2 Queensland Herbarium, Meiers Rd„ Indooroopilly, 
Queensland, Australia, 4068) 1993. Notes on Dichelachne (Gramineae) in Australia. Telopea 
5(2): 325-328. Dichelachne in Australia is assessed. Seven species are recognised and a key 
provided. The type of D. parva is a mixed collection; the name is lectotypified and the species 
redefined. The relationships between the species are discussed. 

Introduction 

Veldkamp (1974) revised Dichelachne, recognising three species, D. crinita, 
D. micrantha and D. rara with two subspecies in D. ran?; all taxa growing in Australia. 

Edgar and Connor (1982) realised that Veldkamp's treatment did not adequately 

reflect the situation in New Zealand, and in their treatment recognised five species 

viz., D. crinita, D. micrantha, D. sieberiana, D. rara and D. inaequiglumis. Although these 

five species also grow and can be distinguished in Australia, they did not represent 

all the variation present here (Connor, pers. comm.) resulting in a large residue of 
specimens that made treatments difficult. So the old treatment lingered on and there 

has been an unfortunate delay in incorporating the results of the New Zealand study 

into the Australian grass literature. Simon (1982) described a further species, D. parva 
and also was the first to include the five species recognised in New Zealand in a key 

to Australian grasses (Simon, 1990). Morris (1991) recognised four species in Tasma¬ 

nia, including D. sieberiana in D. rara. D. hirtella is the most recent addition, described 
from northern Victoria and southern New South Wales by Walsh (1992). 

While preparing the Dichelachne treatment (Jacobs & McClay, in press) for the final 

volume of the Flora of New South Wales it became clear that we now' had enough 

names to deal sensibly with the variation in Australian Dichelachne. It also became 

clear that there was a problem with the type, and in the circumscription of D. parva 
but that this could be clarified by lectotypification and redefining the species. 

There is still considerable variation within Dichelachne arid publication of further taxa 
is quite probable. 

Dichelachne parva B.K. Simon 

(i) Lectotypification 

The type of D. parva (Queensland, near Wyberba, Blake 4600, BRI 061721) consists of 

two depauperate plants. The plant on the right is a small specimen of, but otherwise 

a good match for, D. inaequiglumis (Hack, ex Cheesem.) Edgar & Connor. The plant 

on the left represents an apparently endemic Australian species that does not appear 
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to have any other name. It is distinguished from all other species of Dichelachne in 

having smaller lemmas (mostly <4 mm) longer than the lower glume, smaller florets, 

and in the inflorescence being sparse with fine flexuous branches. This specimen is 

here designated as the lectotype of D. parva. 

(ii) Circumscription 

The original description of D. parva included information from both specimens on the 

type sheet. Consequently the description needs emending and a revised description 

is supplied here. 

Tufted perennial to 0.8 m tall. Culms erect, smooth, glabrous, sometimes scaberulous 

below node; nodes 4-5, glabrous. Leaves mostly basal; sheath tightly enclosing culm, 

becoming loose with age, smooth and glabrous or scaberulous; ligule a membranous 

rim 0.7-1.5 mm long, obtuse, erase, glabrous, one side usually with an auricular lobe 

1.2-2.5 mm long, about twice as long as the ligule; blade flat or inrolled, to 20 cm 

long, 1-2.5 mm wide, glabrous, abaxial surface scaberulous, adaxial surface some¬ 
times smooth. Inflorescence paniculate, open, narrow, 5-28 cm long, 1-3 cm wide; 

branches lax, flexuous; rhachis scaberulous, glabrous. Spikelets 3.5-4 mm long (ex¬ 

cluding awn), 0.7-1 mm wide, laterally compressed, floret 1, bisexual; pedicel 0.5-4 

mm long, scaberulous. Glumes unequal, 1-nerved, keeled, glabrous, smooth, upper 

margin sometimes membranous, keel scabrous; lower glume lanceolate, acute, 2.3-3.2 
mm long, 80-90% as long as lemma; upper glume narrowly lanceolate, attenuate, 2.8- 

4 mm long, 80-100% the length of the lemma. Lemma lanceolate, 2.8-4 mm long 

(excluding awn), subterminally awned from below a membranous 2-toothed tip, 5- 

nerved, keeled, glabrous except for the callus, scaberulous; membranous tip 0.3-1 
mm long, lateral nerves extending as teeth c. 0.1 mm long; awn 6.5-12 mm long, 

scaberulous, slightly twisted, at maturity once-geniculate and more strongly twisted; 

callus with crinkly hairs 0.2-1.2 mm long. Palea subequal to lemma, hyaline, 2-nerved, 

2-keeled, smooth, glabrous, keels scabrous. Lodicules 2, membranous, linear-lanceo¬ 
late, c. 0.6 mm long. Anthers 3, 0.3-0.5 mm long, usually cream, sometimes purple- 

brown when whole inflorescence purple-tinged. Caryopsis c. 3 mm long, embryo 

c. 10% of embryo length. No obvious rhachilla extension. 

Distribution: the Darling Downs district of Queensland, Central Coast, Central and 

Southern Tablelands and South Western Slopes of New South Wales and across into 

northern Victoria. Mostly on better soils or in damp spots on sandstone or granite, 

usually in woodland. 

Selected specimens: Queensland: near Wyberba, Blake 4600 21 Jan 1933, lectotype (BRI); 

Girraween National Park (28°56'S, 151°50'E) Norris 485 & jacobs, 4 Feb 1986 (NSW). New South 

Wales: Central Coast: Culoul Range (33°12'S, 150°34'E) D. Benson 1210, 17 Aug 1976 (NSW); 

Hornsby, Blakely, Oct 1921 (NSW 7855); Rhodes, Deane, Apr 1887 (NSW 7853); Cheltenham, 

Vickery, 23 Dec 1947 (NSW 7852). Central Tablelands: Katoomba, Blake 13926, 22 Jan 1939 (BRI, 

NSW); Blackheath, Vickery, 16 Mar 1935 (NSW). Southern Tablelands: Munderoo State Forest, 

McBarron 2811, 26 Dec 1948 (NSW). South Western Slopes: 7 km E of Kyeamba, Lloyd s.n. 27 

Nov 1980 (NSW). VicTORia: Mt Stanley, McBarron 2945, 3 Jan 1949 (NSW). 

(iv) Relationships 

Simon (1982) expressed some concern that D. parva may be reduced to a variety of 

D. rara after further study, but later (Simon, 1984) he stated that there was a closer 

affinity of D. parva with D. inaequiglumis and D. sieberiana when examination of the 

paper by Edgar and Connor (1982) showed that the name D. rara had been widely 

misapplied to the two latter species. Our (Jacobs & McClay, in press) study of the 
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specimens for the Flora of New South Wales project indicates that D. parva is most 

closely related to D. inaequiglumis but is quite distinct from that species. The distinc¬ 

tions are summarised in the key below. 

Key to Australian species of Dichelachne 

1 Awn 25 mm long or longer; inflorescence dense with the obvious long awns semi- 

erect or spreading; usually on sand . D. crinita 

1* Awn less than 25 mm long; inflorescence open or dense, the awns not as obvious; 

on various soils .■'. 2 

2 Lemma less than 4 mm long . 3 

2* Lemma 4 mm or more long . 4 

3 Lemma longer than at least the lower glume; inflorescence sparse with flexuous 

branches . D. parva 

3* Lemma shorter than both glumes; inflorescence more or less contracted and the 

branches not flexuous . D. micrantha 

4 Lemma usually 6 mm or more long, hispid-pubescent; plants often hairy 

. D. hirtella 

4* Lemma mostly less than 6 mm long, hispid, scabrous or glabrous; plants some¬ 

times hairy (D. sieberiaim) . 5 

5 Lemma distinctly longer than lower glume, often longer than both glumes 

. D. inaequiglumis 

5* Lemma shorter than or subequal to lower glume . 6 

6 Culms and nodes hairy or scabrous-pubescent; lemma usually scabrous 

. D. sieberiana 

6* Culms and nodes glabrous; lemma mostly smooth, sometimes scabrous 

. D. rara 

Other species 

As Morris (1991) indicated, D. sieberiana seems most closely allied to D. rara. There 

seems to be more variation in both species in Australia than recorded for New 

Zealand by Edgar and Connor (1982). The main distinguishing features here seem to 

be the hairy culms and nodes of D. sieberiana. These characters are traditionally viewed 

with caution in Australia as hairiness has a tendency to increase with increasing 

dryness and can be environmentally influenced. As well as the hairiness though 

D. sieberiana has lemmas subequal to the lower glume and the lemma surface more or 

less scabrous. True D. rara has glumes with attenuate tips that much exceed the 

mostly smooth-surfaced lemma, and the nodes (especially) and the culms are 
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glabrous. There are some specimens intermediate in some characters with glumes 

only slightly longer than the lemma and some with slightly scabrous lemmas. We 

have included these 'intermediate' specimens with D. rara here but suspect that 

further study may uncover further taxa. A species with a contracted inflorescence 
and an awn less than 10 mm long from south-eastern Queensland (D. sp. Simon 3221 
in Simon 1990) requires further investigation. 

D. hirtella is part of the D. rara -D. sieberiana complex, differing from the other two 

mostly in the larger spikelet parts and larger and denser inflorescence. The lemma 
surface of D. hirtella is more scabrous than in D. sieberiana, whereas the lemma surface 

of D. rara is less scabrous again, often smooth. D. hirtella frequently (but not always) 

has hairy culms and nodes similar to D. sieberiana, and the relative length of the 

lemma to the glumes can be similar in both species. The character distribution among 

these taxa is a bit erratic but the taxa can be sorted without too much difficulty and 

the resultant classification is an improvement on the previous one. 
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Two new species of Blechnum (Blechnaceae) 
from Lord Howe Island: B. geniculatum and 

B. howeanum 

T.C. Chambers and P.A. Farrant 

Abstract 

T.C. Chambers and P.A. Farrant (Royal Botanic Cardens, Sydney, NSW Australia 2000) 1993. Two 
new species of Blechnum from Lord Howe Island: B. geniculatum and B. howeanum. Telopea 5(2): 
329-333. The two new species, B. geniculatum and B. howeanum, are described; notes on their 

distribution and habitat are included. 

1. Blechnum geniculatum Chambers & Farrant, sp. nov. 

Apex rhizomatis dense squamatus. Frondes dimorphae pendulae; rhachis geniculata 
prope basim laminae, lamina cupulam inversam formanti. Pinnae steriles lanceolatae, 

falcatae, aristatae ad apices, ad rhachis omnino adnatae, contiguae (spatio parvo vel 

nullo inter easdem); pinna terminalis ad basim pinnatifida quam pinnas subterminales 

grandior; pinnae abrupte deminutae ad basim laminae ad 2-5 paria pinnarum 

breviorum vel loborum rotundatorum. Pinna terminalis frondis fertilis 3-5 cm longa, 

ad basim lobata; pinnae subterminales breviores 1-2.5 cm longae. 

Type: Lord Howe Island: 600 m north of tableland on west side of Mt Lidgbird, 
]. Pickard 3632, 20 July 1978. Holo NSW. Iso K, MELU n.v. 

Rhizome shortly erect, up to 2 cm in diameter and densely clothed with bases of old 

stipes, or creeping, up to 3 mm in diameter and with a few spaced stipe bases; apex 
densely scaly; scales broadly oblong to ovate, acuminate, 6-20 mm x 1.5-2.0 mm, dark 

reddish brown, shiny, concolorous, margins entire. Fronds dimorphic, pendant with 
lamina forming an inverted 'cup' due to geniculation of rhachis near base of lamina, to 80 cm 
long and 20 cm or more wide. Stipes to 32 cm (similar for sterile and fertile fronds), 

varying in length from one-fifth to just over half the lamina length, dark purple, 

brown or stramineous, glabrous. Lamina ovate to ovate-lanceolate, strongly genicu¬ 

late near the base, pinnatisect, to 23 (sterile) or 14 (fertile) pairs of pinnae. Rhachis and 
costae brown or stramineous, glabrous or with sparse fine multicellular hairs on the 

undersurface of the pinna midribs and lateral veins and occasionally on the leaf 

surface itself. Sterile pinnae lanceolate, falcate, aristate at apices, fully adnate to rhachis, 
contiguous (with little or no space between them), coriaceous, to 8 cm long and 2 cm wide; 

pinnae at the base of lamina abruptly reduced to 2-5 pairs of short pinnae or rounded lobes; 
terminal pinna larger than the subterminal few pairs and sometimes lobed at its base; 

margins entire, slightly thickened, sometimes revolute; veins immersed, paler than 

the leaf tissue in dried specimens and more visible on the undersurface, close togeth¬ 

er and parallel, often once furcate. Fertile pinnae linear, aristate, adnate to rhachis, 

patent, pinnae distant and fairly evenly spaced on rhachis, leathery, to 4 cm long and 

4 mm wide; several pairs of very reduced rudimentary pinnae at the base of the 

lamina, very distant, 1-5 cm apart on the rhachis; terminal pinna 3-5 cm long and 
sometimes lobed at its base, subterminal pinnae shorter, 1-2.5 cm long; margins 

entire; sori covering underside of pinnae except at aristate apices; indusium brown, 

more or less entire; spores bilateral, c. 30 pm x 40 pm. Figure 1. 
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Distribution and habitat: Blechnum geniculatum is restricted to the summits of Mts 
Gower and Lidgbird, the two mountains on Lord Howe Island. The species is rare. It 

has been collected from damp heavily shaded banks in moss forest and from wet 

scrubland areas below permanent water seepages from cliffs. 

Specimens examined: Lord Howe Island: Summit plateau of Ml Gower, Green 1655, Nov 1963 (A, 

NSW); Mt Gower Plateau, Green 1996, Sep 1971 (K). 

Figure 1. Bleclmum geniculatum. a, habit, bar = 1 cm; b, young plant, bar = 2 cm; c, base of sterile 

pinna, bar = 5 mm; d, detail of sterile pinna, bar = 2 mm; e, scale from stipe of sterile frond, bar 

= 2 mm; f, cell details from mid-region of scale, bar = 0.1 mm; g, base of fertile pinna, bar = 

4 mm [all drawn from the holotype sheet]. 
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Notes: Blechnum geniculatum belongs to the B. vulcanicum group of species and has 

hairs that are characteristic of the group (however, these hairs are sparse, very fragile 
and may have rubbed off on many parts of specimens). 

Within the B. vulcanicum group, B. geniculatum is closest to the poorly known and 

rarely collected B. borneense C. Chr., a species which has a disjunct distribution rang¬ 

ing from Borneo (where the type was collected) to Papua New Guinea. However, 

B. borneense has not yet been found in Vanuatu or in New Caledonia and a disjunct 

distribution between Lord Howe Island and New Guinea seems unlikely. 

B. geniculatum differs from B. borneense in several respects. Its name is based on its 

most distinctive feature - geniculation (bending of the rhachis) near the base of the 

lamina. Since the pinnae are crowded and the pairs of pinnae fold inward, each frond 

forms a distinct 'cup'. This is especially noticeable in the field and may not be evident 

on some herbarium specimens. The type is a pressed specimen and the rhachis curves 

in the illustration (Figure 1), rather than bending at an angle. Hence this does not 

clearly illustrate the geniculate feature characteristic of fresh material of the species: 
fresh unpressed material would usually show fronds that are strongly bent (and only 

at the base of the lamina) rather than curved. Because the bases of the basal pinnae 

overlap, if a frond of fresh unpressed material were to be inverted, there would be a 

'cup' at the base that would hold a millilitre or so of water (P. Green, pers. comm.). 

In B. geniculatum the terminal lobe of fertile fronds is often not much longer than the 

length of the subterminal pinnae, whereas for B. borneense the terminal lobe may be 

several times longer. B. geniculatum also has a more prominent rhizome apex, with 

numerous, dense, long, finely acuminate, imbricate dark brown scales. 

2. Blechnum howeanum Chambers & Farrant, sp. nov. 

Aliquae vel omnes squamae grandiores in rhachidi et in costis macula atra distincta, 

pro parte vel omnino basim latam tegenti. Pinnae steriles basi auriculato-hastatae et 

pinnae basales per paria pluria ad auriculas deminuentes. Pinnae fertiles apicibus 

sterilibus valde aristatis et basibus sterilibus auriculato-hastatis in dimidio inferiore 

frondis. 

Type: Lord Howe Island: Erskine Valley, A.N. Rodd 3700, 1 Sept 1981. Holo NSW. 

Rhizome shortly erect to suberect or shortly creeping; scales acuminate, to 20 mm x 

3 mm, red-brown, margins entire and sometimes paler. Fronds dimorphic, erect, to 

1 m long and 44 cm wide. Stipes to 43 cm (similar for sterile and fertile fronds), 

purplish black at base, brown, pinkish brown or stramineous above; scales densely 

clothing the base of stipe and similar to those of the rhizome; scales on upper stipe 

sparser, shorter (to 10 mm long), thinner, pale reddish brown, acuminate, and mostly 

entire; sometimes clumps of matted pale fine hairs and scales scattered over the 

upper stipe. Lamina lanceolate, ovate or deltoid, pinnate, to 24 pairs of pinnae (sterile 

fronds) or 30 (fertile fronds). Rhachis and costae stramineous, or pale pinkish brown, 

sometimes darker; scales light or reddish brown, variable in shape, but mostly long 

and thin (to c. 10 mm long), broad at their bases, usually unbranched except at their 

bases, some or most of the larger scales with a distinct black spot which covers part or all of 
the broad base of the scale, small scales extending from costae to lower pinnule surface; 

sometimes clumps of matted pale fine hairs and scales. Sterile pinnae oblong-lanceo¬ 

late, auriculate-hastate at rhachis, acuminate-aristate at apices, those towards the base 

of the frond shortly petiolate, basiscopic halves becoming adnate close to apex, adja¬ 

cent pinnae often overlapping, especially close to rhachis, cartilaginous, to 22 cm long 

and 2.5 cm wide; basal pinnae becoming reduced, through several pairs, to auricles; terminal 
pinna usually longer than subterminal pinnae; margins finely toothed and sometimes 
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crenate, especially towards the apices; veins closely spaced, c. 2 per mm. Fertile pinnae 
linear, zuith markedly aristate sterile apices, bases widening to become decurrent along 
the rhachis and markedly auriculate-hastate and sterile in the lower half of the frond 
(number, size and shape of sterile segments variable), to 26 cm long and 5 mm wide; 

sori covering underside except for aristate apices; indusium brown with laciniate 

margins; spores bilateral, c. 40-50 pm x 50-70 pm. Figure 2. 

Figure 2. Blechnum hoioeanum. a, upper (adaxial) surface of sterile frond, bar = 4 cm; b, upper 

(adaxial) surface of fertile frond, bar = 4 cm; c, lower (abaxial) surface of sterile pinna, bar = 2 

cm; d, lower (abaxial) surface of fertile pinna, bar = 2 cm; e, scale from costa, bar = 0.5 mm; 

f, scale from rhachis, bar = 0.5 mm; g, scale from base of stipe, bar = 2 mm [all drawn from 

holotype]. 
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Distribution and habitat: B. howeanum is apparently endemic to Lord Howe Island, 

where it occurs on Mt Gower, Mt Lidgbird, and in some lowland areas such as the 

Erskine Valley. It inhabits forested areas and mixed lower montane scrub. 

Specimens examined: Lord Howe Island: Duff s.n., 1882 (NSW); south-eastern side of Mt Lidgbird, 

Beauglehole 5397, Nov 1962 (MEL, 2 sheets); summit of Mt Gower, Green 1659, Nov 1963 (A); top 

of Mt Gower, Watts s.n., Aug 1911 (NSW); towards and on the summit of Mt Gower, Boorman 
s.n., May 1920 (NSW); Fern Patches, Pickard 3621, July 1978 (NSW); summit of Mt Gower, Game 
1/16, Aug 1965 (NSW); south of Goat House, Pickard 3436, Mar 1977 (NSW). 

Notes: Blechnum howeanum belongs to a group of species that includes B. wattsii 
Tindale, B. procerum (Forst. f.) Sw., B. minus (R. Br.) Ettingsh. and one or more as yet 

unnamed species from New Zealand. B. wattsii differs from B. howeanum in having 

dentate scales, without black spots, and basal pinnae slightly if at all reduced. 

B. procerum is a New Zealand species that is much smaller than B. howeanum and in 

which the basal pinnae are not reduced to auricles. B. minus is an Australian species 

with scales that lack black spots, and in which the bases of the pinnae do not broaden 

to the extent of being auriculate-hastate in the lower half of the frond. Several 

unnamed New Zealand species have scales with black spots, and the one most 

similar to B. howeanum has the pinnae reduced to auricles suddenly, rather than 

gradually over several pairs. 

We have examined a number of specimens of B. milnei from Fiji, collected and deter¬ 

mined by Brownlie, and we do not believe that the Lord Howe Island material can be 

referred to this taxon; the bases of the pinnae in B. milnei do not become auriculate- 

hastate to any significant extent. 

The Lord Howe species thus appears to have a unique combination of characters, 

particularly with regard to frond size, pinnule shape, degree of basal reduction, and 

scale shape and colour, although some of these features occur separately in related 

taxa. 
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Reinstatement of Sphaerolobium minus 
(Fabaceae: Mirbelieae) 

Michael D. Crisp 

Abstract 

Crisp, Michael D. (Division of Botany and Zoology, Australian National University, CPO Box 4, 
Canberra ACT 2601 Australia). Reinstatement of Sphaerolobium minus (Fabaceae: Mirbelieae). 
Telopea 5(2): 335-340. Sphaerolobium minus, synonymised with S. vimineum for 180 years, is here 

reinstated. Both species have been observed growing sympatrically without intergrading. The 

former is widespread in eastern Australia, occurring along the coast and adjacent ranges in 

south-east Queensland, New South Wales, Victoria, Tasmania and South Australia, whilst the 

latter is found in scattered populations from south-east Queensland, New South Wales, eastern 

Victoria and possibly Western Australia. Some comments are made on the value of observa¬ 

tions in the field as opposed to those made purely from herbarium specimens. 

Introduction 

'Dried herbarium specimens - mere corpses - are ugly and difficult to analyse, 

and there is much to learn about plant life by its study in field and forest' 

(Bruhl 1926: vi). 

For nearly 200 years, only one species of Sphaerolobium has been recognised along the 

east coast of Australia. I was surprised, then, to find two species in a mixed popula¬ 

tion during a recent field trip to the Penrose area in the central tablelands of New 

South Wales. The plants were flowering and several discontinuities were evident in 

their floral morphology. 1 saw no intermediates. If these were two taxa, they were 
maintaining their distinction in sympatry, and ought to be considered species. Either 

of two possibilites might account for the occurrence of two species at Penrose: (i) one 
might be the well-known, widespread S. vimineum, while the other might be a newly 

discovered narrow-endemic, or (ii) both species might be more widespread but hith¬ 

erto not distinguished. Subsequent examination of herbarium specimens proved the 

latter. Why then had their differences been overlooked? In living plants, the most 

obvious diagnostic characters concern the shapes and colours of the petals. In herbar¬ 

ium specimens, these features have been obscured in pressing and drying. Presuma¬ 

bly this is why the taxa had remained undistinguished for so long - hence the 

quotation above, a salutory reminder for armchair botanists. In fact, herbarium 

specimens of Sphaerolobium are easily sorted into the two species, but the relevant 

features are subtle (see below), and I first noticed them in the living plants. 

Smith (1805: 509) described Sphaerolobium from a single type, S. vimineum Smith from 

Port Jackson. Later that year, Labillardiere (1805: 108) described S. minus Labill., 

using a collection of his own from Tasmania. Although he made no comparison with 

S. vimineum, he must have considered S. minus to be different. Presumably it was 

smaller in some feature, if the name were to be taken literally (more on this below). 

Subsequent authors virtually ignored S. minus. Brown (1811: 14) reduced it to a 

synonym of S. vimineum without explanation. Candolle (1825: 108) followed Brown, 

as did all subsequent authors, including Bentham (1864: 65), Thompson (1961: 31) 

and Wiecek in Harden (1991: 472). The only discussion of S. minus that I have seen is 

a statement by Bentham (1837: 12) that he didn't know the type, and that it might be 



336 Telopea Vol. 5(2): 1993 

referred to S. vimineum, but since these species had not been adequately diagnosed, 

his opinion was provisional ('mihi incognitum est. Forsan ad unam praecedentium refer¬ 
endum foret, sed adhuc propter diagnosim incompletam inter species non satis notas 
recensetur"). 

Sphaerolobium is a distinctive genus, easily diagnosed by its very small, usually cadu¬ 
cous leaves and consequent rush-like habit, large round caducous bracteoles, and 

small globular pods (Smith 1805; Crisp & Weston 1987). Smith (1805) diagnosed the 
genus by the membranous-winged style, and Crisp and Weston (1987) cited punctate 

calyx and bracteoles, but neither feature is seen in all species (Blackall & Grieve 1954; 
see also below). Smith actually called the wing a stigma, but he was in error, because 
the stigma is terminal and clearly separate from the lateral stylar wing (Figure le,j). 

This wing may function instead as a pollen-presenter. These obvious unifying fea¬ 
tures of Sphaerolobium have masked the differences among species, which are often 

subtle characters of the flowers. For instance, several taxa differing in petal shapes 
and colours appear to have been confused under S. macranthum Meissner in Western 

Australia. It is clear that the number of species is much greater than the 13 currently 
recognised (Hnatiuk 1990). Currently, two species are recognised in eastern Australia 
(S. vimineum and S. daviesioides Turcz.) and both are also considered to occur in 
Western Australia (Blackall & Grieve 1974; Hnatiuk 1990). The western material 

referred to S. vimineum appears to include more than one species. All specimens I 
have seen differ from S. vimineum in having sulcate to ribbed stems and none may be 

conspecific with it. However, in some specimens from the Perth region (e.g. Seabrook 
317 ) the grooves are subtle, and this population should be compared more closely 

with eastern S. vimineum. The type of S. daviesioides is western and likewise differs 
from the eastern specimens in having grooved stems, as well as a different branching 

pattern (shorter, frequently trifid lateral branchlets). Thus the eastern 'S. daviesioides', 
which is restricted to the Grampians in western Victoria, is probably an undescribed 

species. To summarise, in eastern Australia, there are at least two, and possibly three 

endemic species of Sphaerolobium. 
Two characters readily distinguish S. vimineum from S. minus, even in dried herbar¬ 
ium material. First, the calyx of S. vimineum is minutely dark-spotted (punctate) over 

a light green background (readily seen with a lOx hand-lens), whereas the calyx of 
S. minus is uniformly lead-grey. Second, the membranous stylar wing of S. vimineum 
is short (< Mo length of the style) and about as broad as long, whereas that of 
S. minus is narrower and runs Vi to halfway down the length of the style (Figure 
ld,i). In the mixed population at Penrose (vouchers Briggs & Crisp 2669-70), several 

additional features distinguish these species, but these are not readily observable 

from herbarium specimens, and their reliability elsewhere is unclear. First, S. minus is 
smaller both in stature and in all its parts (Figure 1), a feature which agrees with its 

name. Second, the corolla of S. minus is is virtually pure yellow, in contrast to that of 
S. vimineum, which has a more orange hue, as well as more conspicuous red mark¬ 

ings (Rotheram et al. 1975: 37). However, at least some Victorian plants of S. minus 
appear to have a greater amount of red in their corolla than at Penrose (Cochrane et 

al., 1973: 34 [as S. vimineum]; Albrecht, pers. comm.). Third, the petals are shaped and 

held differently - in particular, the standard is narrowed towards the base and the 
wings are oriented nearly horizontally to expose the keel in S. minus, whereas the 

standard is broader than long and the wings are oriented more or less vertically to 

enclose the keel in S. vimineum; also, the wings are equal in length to the obtuse keel 
in S. minus but longer than the truncate keel in S. vimineum (Figure lb,c,g,h). Fourth, 

in S. minus, the style is sharply flexed down and then upwards again, so that for most 

of its length it is vertical, whereas in S. vimineum, the style is strongly and evenly 
curved inwards, going almost full circle. In addition, the style is slightly twisted 

sideways in S. vimineum. 
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Taxonomy 

In the following diagnostic descriptions, measurements are taken from pickled mate¬ 

rial of the sympatric plants at Penrose, but relative sizes estimated from herbarium 

specimens are consistent between the species throughout their range, as cited below. 

S. vimineum is coarser in all its parts than S. minus, but this difference is difficult to 
quantify. 

Key to distinguish Sphaerolobium minus from S. vimineum 

1 Calyx and bracteoles darkly punctate; wings longer than and enclosing keel; 
style with a membranous wing nearly as broad as long and < 1A length of style 

. 1. S. vimineum 

1* Calyx and bracteoles uniformly lead-grey; wings equal to and exposing keel; 
style with wing much longer than broad, tapering down from apex to 

Vs to Vi length of style . 2. S. minus 

1. Sphaerolobium vimineum Smith (1805: 509) 

Type: Port Jackson, N[ew] S[outh] Wales, /. White, 1793 (holo LINN; iso LIV). 

Slender rush-like shrubs to > 1 m high. Flowers 6-7 mm long; calyx and bracteoles 

darkly punctate on a light green background; standard transverse-elliptic, c. 6 mm 

broad, rich egg-yolk yellow with a pronounced semi-circle of dark red markings that 

follow veins for a short distance upwards; ivings obovate, c. 6 mm long, oriented 

c. vertically and enclosing keel; keel truncate, shorter than wings, 4-4.5 mm long. Style 
strongly and evenly curved almost full circle, somewhat twisted sideways, with a 
membranous wing only near the apex, wing about as long as broad. Figure la-e. 

Queensland, New South Wales and Victoria: along the coast and occasionally on 

adjacent ranges between Wide Bay and Portland (Vic.). Recorded also in south-west 

Western Australia, but this population may not be conspecific. In swampy heath on 

sandy peaty soil. Altitude from 0 to 600 m. 

Selected specimens (37 examined): Queensland: 8 km NNW of Tin Can Bay township, L.G. 

Adams 3607 (CANB); Durval, L. Leichhardt (NSW 34585). New South Wales: Laurieton, ].L. 
Boorman (NSW 34590); 4 km NW of Penrose, J.D. Briggs 2670 & M.D. Crisp (CANB, HO, K, 

MEL, GAUBA, NSW, PERTH); Port Macquarie, E.R. Broivn (NSW 34583); La Perouse, R. Covcny 
11246 & M. Taylor (NSW, BRI, CBG, K, MEL, MO, PERTH); 8 km S of Mt Imlay, M.D. Crisp 3580 
(CBG, NSW, MEL); Jervis Bay, S. Donaldson 83 (CBG); Salvation Creek, Ku-ring-gai National 

Park, C. Dunn 3 & / Thomas (NSW). Victoria: Gippsland Lakes Coastal Park, A.C. Beauglehole 
74835 (MEL 667785): French Island State park, A.C. Beauglehole 71475 (MEL 640043); Wilsons 

Promontory, Corner Inlet, £. Chesterfield 1988 (MEL 1575209); 100 m W of Mario airstrip build¬ 

ings, P. Geary (MEL 691588); Portland, H.B. Williamson (NSW 34620). Western Australia: 

Helena Valley, /. Seabrook 317 (PERTH, CANB). 

2. Sphaerolobium minus Labill. (1805: 108, t. 138). 

Type: 'Habitat in capite Van-Diemen', /./. Labillardiere (holo FI-W; iso BM, W). 

Slender rush-like shrubs usually < 50 cm high. Flowers 5-6 mm long; calyx and bracte¬ 

oles uniformly lead-grey; standard broadly obovate, c. 4.5 mm broad, pure yellow 

with faint red markings (the standard can be extensively infused with red pigment, 

but does not show the distinctive pattern described for S. vimineum)-, ivings obovate, 

c. 5 mm long, oriented nearly horizontally so as to expose keel; keel obtuse, as long as 

wings, c. 5 mm long. Style sharply flexed down then up near the base, thus c. vertical 

and nearly straight for most of its length, not twisted sideways, with a narrow 

membranous wing tapering downwards from apex to near middle. Figure lf-j. 
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Figure 1. Sphaerolobium vimineum. a, flowers; b, keel; c. wing; d, gynoecium; e, distal portion of 

style. S. minus: f, flowers; g, keel; h, wing; i, gynoecium; j, distal portion of style, a-e from 

Briggs 2670 & Crisp-, f-j from Briggs 2669 & Crisp, s = stigma; w = stylar wing. All scale bars are 

1 mm long. 
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Widely distributed along the coast and adjacent ranges in south-eastern Australia, 
from south-east Queensland through New South Wales and Victoria, south to Tasma¬ 
nia and west to Eyre Peninsula in South Australia. In wet heath, in sandy or peaty 
soil, sometimes in forest understorey. Altitude from 0 to 1400 m. 

Selected specimens: (350 examined): South Australia: Kuitpo Forest, Mt Lofty Range, W. Gill 21 
(NSW). New South Wales: 4 km NW of Penrose, J.D. Briggs 2669 & M.D. Crisp (CANB, HO, 
MEL, GAUBA, NSW, PERTH); Wentworth Falls, C. Burgess (CBG 15351); Nepean River, Mulgoa, 
R. Coveny 8491 & S. Roy (NSW); 30 km SW of Eden," M.D. Crisp 3586 (CBG, NSW); Nadgee 
Nature Reserve, N. Fisher 16 (CBG); 10 miles S of Woodburn, D. Shoobridge (CBG 14926); 8 miles 
NE of Tenterfield, I.R. Telford 2510 (CBG). Australian Capital Territory: Upper Cotter Valley, 
P. Gilmour 6345 (CBG, NSW). Victoria: Towards Arthurs Seat, Mornington Peninsula, 1 Beeton 
(CBG 39733); SE of Portland Alcoa smelter site, 1.3 km NW of Point Danger, M.D. Crisp 6815 
(CBG); Otways, 4 km NNE of Forrest, S.G. Harris 37 (CBG, MEL); near summit of Mt Guinear 
on Thomson River Valley Road towards Mt Baw Baw, P. Me Donnell 422a (CBG); Grampians, 
40 km N of Dunkeld, H. Streimann 2905 (CBG). Tasmania: Rocky Cape Road, 500 m NE of 
junction with Bass Hwy, F.E. Davies 1086 (CBG); 1.5 miles from Arthur River towards 
Marrawah, M.E. Phillips 315 (CBG 31447); between Bicheno and Freycinet Peninsula, M.E. 
Phillips (CBG 19497). 
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The morphological variation within Westringia 
fruticosa (Labiatae) from eastern Australia and 

Lord Howe Island 

Barry J. Conn and Merrin E. Tozer 

Abstract 

Conn, Barn/ J. and Tozer, Merrin E. (National Herbarium of New South Wales, Royal Botanic Gardens, 
Mrs Macquaries Road, Sydney, NSW, Australia 2000). The morphological variation witltin Westringia 

fruticosa (Labiatae) from eastern Australia and Lord Home Island. 7 993. Telopea 5(21: 341-350. An 

evaluation of the morphological variation within Westringia fruticosa of eastern Australia and 

Lord Howe Island revealed two distinct species (viz. W. fruticosa and the new species 

W. viminalis). Westringia viminalis is described for the first time. This species is endemic to 

Lord Howe Island, whereas Westringia fruticosa is .restricted to mainland Australia. 

Introduction 

Seemingly subtle, although significant, characters that separate the Lord Howe Island 

Westringia from the Australian mainland populations of W. fruticosa have been over¬ 

looked by previous workers. As previously alluded to by Bentham (1870), the delim¬ 

itation of taxa within Westringia has proved difficult because of the apparent lack of 

'any tangible characters' (Bentham 1870: 127). Furthermore, very few Lord Howe 

Island collections were available to Dr Bernard Boivin when he reviewed the genus 
(Boivin 1949). Accounts of the vegetation of Lord Howe Island (Oliver 1916; Pickard 

1983; Rodd 1974; Rodd & Pickard 1983) have regarded the Westringia of the island as 

conspecific with W. fruticosa of mainland Australia. During the preparation of an 
account of the floras of Lord Howe Island and Norfolk Island by Mr Peter Green 

(Royal Botanic Gardens, Kew), the identity of the Lord Howe Island populations of 
Westringia was questioned. 

Our initial observations suggested that the Lord Howe Island material of this group 

was probably distinct from the mainland Australian specimens, but it was difficult to 
clearly circumscribe the characteristics of each group. The situation was further 

complicated because there appeared to be morphological variation between and within 

mainland populations. Westringia fruticosa is restricted to coastal regions of New 

South Wales and extends discontinuously from northern regions to southern parts of 

the State (Figure la). On Lord Howe Island the populations (here recognised as the 

new species W. viminalis) are mainly confined to the southern mountainous regions 

of the island (Figure lb). 

A detailed multivariate morphometric analysis of Westringia fruticosa was initiated to 

determine: (1) the distinctness of the Lord Howe Island populations from those of 

mainland Australia, and (2) the amount and pattern of variation amongst the 
Australian mainland populations. 
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a b 

Figure 1. a, distribution of Westringia fruticosa, with coastal divisions of New South Wales; 

b, distribution of Westringia viminalis on Lord Howe Island. 

Methods and presentation 

These investigations have been based on population studies and on herbarium mate¬ 

rial as held at MEL and NSW (abbreviations as designated in Holmgren et al. 1990). 
Forty-one collections were used for the numerical analyses (cited in Appendix 1), all 

of these are held at NSW. Thirty specimens representing 10 populations from through¬ 

out the distributional range of the group were collected by the authors (as cited in 
Appendix 1). Two to five specimens were examined for each population. Selected 
existing herbarium collections were also included in the analyses. 

Characters 

Although it proved difficult to identify useful taxonomic characters, seven morpho¬ 

metric variables were chosen (as listed below). 

1. Habit 5. Prophyll length (mm) 

2. Leaf width (mm) 6. Calyx lobe length (mm) 

3. Leaf length to width ratio 7. Calyx tube length (mm) 

4. Leaf hair length (mm) 
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Character 1 (Habit) is a 2-state variable. All other characters (characters 2-7) were 

absolute measurements (averaged) on a continuous scale. It is assumed that most of 
the characters used are self-explanatory; however, two require further comment. 

Habit: this character was scored as either (1) weakly branched or (0) strongly branched. 

The weakly branched shrubs have a very open branching architecture such that the 

branches of the plants are usually supported by the surrounding vegetation. The 
strongly branched state is characteristic of densely branching shrubs. These branches 
are self-supporting even when the plants are growing in open areas. 

Prophyll length: the apical region of the prophyll is readily damaged and is cadu¬ 

cous. The prophylls of dried herbarium material are particularly likely to be 

damaged. Therefore, the measurements of prophyll length are best regarded as 
minimal lengths only (particularly for the Lord Howe Island material). 

Other characters that were also considered but not used in the analysis include inter¬ 
node length, leaf colour, and density of the indumentum. Internode length and leaf 

colour appeared to be affected by microclimatic differences within sites on Lord 
Howe Island and the mainland. Leaf colour was also difficult to quantify. Initially the 

taxonomic value of the leaf hair density was not considered because both taxa super¬ 

ficially appeared to be equally densely hairy. After the analysis of the other morpho¬ 

logical characters was completed, an SEM survey of the leaves revealed a difference 
in the density of hairs between the two taxa. The hair density values were estimated 

from the SEM images. 

Data analysis 

Analyses were carried out using the PATN pattern analysis package (Belbin 1987, 

1989). The data were standardised by range. Manhattan metric distance or Gower 

metric association measures between individual collections were submitted to 

ordination and clustering techniques to assist in the interpretation of morphological 

patterns within the data. Ordination by Multidimensional Scaling (MDS) was used in 

this study. The linear correlation between each of the morphological characters and 

the axes in the MDS ordination space were investigated using the principal axis 

correlation program (PCC). Correlation coefficients (r) were calculated for each 

character and these quantified the significance of the association. The direction of the 

correlation indicated the usefulness of the characters to differentiate the Lord Howe 

Island populations from those of mainland Australia. Clustering of the morphometric 
data, by use of the fusion criterion of unweighted pair-group method using arithme¬ 

tic averages (UPGMA), was carried out for comparison with the ordination results. 

Cramer association values (V) were calculated for each of the characters. As for the 

correlation coefficients, the cramer values also quantified the usefulness of each 

character. The rationale for the use of these multivariate techniques is provided by 

Belbin (1987, 1989). 

Results 

The scatter diagram of the nonmetric MDS ordination in two dimensions, with the 

overall stress reduced to 0.147, is presented in Figure 2. The MDS analysis provides 

a useful simplification of the data with two groups discernible. The Lord Howe 

Island populations form one cluster that is distinct from the mainland Australian 

populations (Figure 2). The cluster analysis of the specimens (Figure 3 - simplified by 

truncation at the six-group level) shows that there is a clear distinction between the 

Lord Howe Island collections and the mainland material. 
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Further investigations into the morphological variation within the mainland Austral¬ 

ian specimens, using clustering and ordination analyses as described above, were 

unable to detect any significant pattern of variation among the populations. Although 

these results are not presented here, the lack of meaningful clustering within and 

between the mainland populations is indicated in Figure 2. It was found that the 

within-population variation was often as great or even greater than found between 
populations. 

Taxonomic conclusion and circumscription 

The Lord Howe Island collections (Figure 2) of the W. fruticosa group can be distin¬ 

guished from those of mainland Australia. It is concluded that the former are suffi¬ 

ciently distinct to be recognised as a species (W. viminalis) separate from W. fruticosa 
s. str. Westringia fruticosa (mainland Australian collections only; Figure la) are strong¬ 

ly branched and usually upright shrubs (habit variable: r = 0.962; V = 1), whereas 

W. viminalis is a weakly branched shrub with a very open branching architecture. 

Increased exposure to the salt-laden winds of the rocky headlands, and subsequent 

desiccation, frequently reduces W. fruticosa to a stunted or semi-prostrate shrub. 

Figure 2. Morphometric analysis of the Westringia fruticosa group; a. Scatter plot of individuals 

from non-metric Multidimensional Scaling (MDS) ordination in two dimensions using Gower 

distances. Central Coast collections (■); North Coast (•); South Coast (T); Lord Howe 

Island ( x ); b. Vectors showing direction of maximum linear correlation between each of the 

seven characters and the MDS ordination space. 
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However, the habit of W. viminalis shows less variation since all populations are 

influenced by similar environmental conditions. It occurs at higher altitudes (usually 
450-600 m, rarely as low as 100 m, versus 5-50 m (rarely to 150 m) for W. fruticosa). 
It is considered that the increased precipitation at these higher altitudes reduces the 
effects of any salt-laden winds. The habitat of W. fruticosa is usually different to that 
of W. viminalis. The former species characteristically occurs in open rocky areas, 
commonly associated with Lomandra longifolia, often bordering coastal woodlands 

with Banksia integrifolia and Leptospermum laevigatum, whereas W. viminalis always 

occurs in closed low shrublands (narrow sclerophyll scrub formation, Melaleuca- 
Cassinia alliance, sensu Pickard 1983). 

Westringia viminalis has narrower leaves than W. fruticosa (leaf width: r = 0.609, 
V = 0.565; leaf length to width ratio: r = 0.815, V = 0.696). The leaves of W. viminalis 
are (1.6—)2.2—3(—5) mm wide, whereas those of W. fruticosa are (2.6-)3.5-^(-5) mm, 
with the length to width ratio of 5-7.2(-11.7) and (3-)4-5(-6.3), respectively. Seedling, 

juvenile and shade leaves of both species are broader than the adult foliage. Since 
juvenile and shade leaves sometimes persist on plants that occur in more sheltered 

parts of the habitat, it is sometimes difficult to distinguish these species using herbar¬ 

ium material. 

The prophylls (prophyll length: r = 0.816; V = 0.631) of W. viminalis are longer than 

those of W. fruticosa [(2.5—)3— 4.3(-5) mm long and (1.5—)2—3 mm long, respectively]. 
As mentioned above, the apical region of the prophylls of W. viminalis is often dam¬ 

aged, such that the prophyll may appear shorter than its true undamaged length. 

In W. viminalis the hairs of the abaxial leaf surface (leaf hair length: r = 0.815, 
V = 0.801) are shorter than those of W. fruticosa [0.1—0.2(—0.3) mm long and (0.2-)0.3- 

LHI 

NC 

cc 
sc 

Figure 3. Cluster analysis of morphometric variation in the Westringia fruticosa group. 

LHI = Lord Howe Island collections; NC=North Coast; CC=Central Coast; SC=South Coast. 
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0.4(-0.5) mm long, respectively]. Both species have appressed antrorse leaf-hairs and 

both are densely hairy. 

The SEM survey of the leaf indumentum provided additional support for the recog¬ 

nition of W. viminalis as a distinct species. It was found that the indumentum of 

W. viminalis had a hair density of 300-500 hairs/mm2 (Figure 4a), whereas that of 

W. fruticosn was 100-150 hairs/mm2 (Figure 4b). Furthermore, the hairs of 

W. fruticosa are frequently twisted, whereas those of W. viminalis are rarely or only 

slightly twisted. 

The calyx characters proved not to be taxonomically useful in distinguishing between 

the two species (calyx lobe: V = 0.113; calyx tube: V = 0.254; graphically presented in 

Figure 2b). However, these characters provided more information about the within- 

species variation (calyx lobe: r = 0.630; calyx tube: r = 0.898). 

Field studies of the mainland populations revealed that the high level of within- 

population variation may be explained by the effects of microclimatic variation at any 

one site. Plants that occur in rocky areas are exposed to considerable desiccation from 

harsh sun and strong salt-laden winds. This desiccating effect is compounded by 

a b 

Figure 4. a. Scanning electron micrograph of hairs on abaxial leaf surface of Westringia viminalis; 
b, scanning electron micrograph of hairs on abaxial leaf surface of Westringia fruticosa. 

Scale: 1 mm = 6 pm 
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occurring in shallow skeletal soils that retain relatively little moisture. The sparse, 

usually short vegetation provides little protection. The slightly more sheltered sites 

occur further from the cliff edges, bordering coastal shrubland and low woodland 
communities. These latter sites sometimes occur on deeper sandy soils overlying 

sandstone. Of the characters examined, the following are most readily modified by 

microclimatic differences: habit, internode length, leaf size and leaf 

colour. Those plants in the more exposed areas are salt-pruned and semi-prostrate, 
having lighter green leaves, shorter internodes, and narrower leaves with margins 

strongly recurved, whereas plants occurring in the less exposed sites are taller and 

upright, having darker leaves, longer internodes, and broader leaves with margins 

less recurved. Juvenile leaves frequently persist on plants of these more sheltered 
sites. The hair length and density of the indumentum appeared to be unaffected by 

changes in the microclimate. 

Taxonomy 

Westringia viminalis Conn & Tozer, sp. nov. 

Type: Lord Howe Island: c. 200 m S (above) Eddies Cave turnoff, on track to Mt 

Gower summit, Conn 3573 & Hutton, 28 February 1992 (holo NSW 253766; iso K, MEL 

1610304). 

Frutices 0.5-1 m alti. Rami et ramuli subteretes usque subquadrangulares, moderate 

usque dense tomentosi, glabrescentes. Folia verticillata quadra; petiolus 0.5-3 mm 
longus; lamina anguste elliptica usque anguste obovata vel linearis, 10—18(—21) mm 

longa, l-2.5(-3.5) mm lata, basi acuta usque attenuata, margine integro et recurvo, 

apice subacuto usque rotundato. Pedicellus floris 0.5-1 (-2) mm longus, moderate usque 

dense tomentosus; prophyllis lineari-ellipticis usque lineari-obovatis, 2.5-4 mm 

longis, 0.2-0.3 mm latis, moderate usque dense tomentosis. Calyx viridis, pilis albis; 

tubus 3.5—4.5(—5) mm longus; lobi plus minusve deltoidei, 2-3(-3.2) longi, 1-1.5 mm 

lati, intra moderate usque sparse tomentosi, apice anguste obtuso. Corolla 13-15 mm 

longa, alba, extra in partibus distalibus sparsim usque moderate tomentosa, intra in 

faux dense tomentosa; tubus 6.5-7 mm longus; lobus abaxiali-medianus oblongus 

usque ovatus, 2.9-3.9 mm longus, 4.5-6 mm latus; lobi laterales oblongi usque leviter 

obovati, 5.5-6 mm longi, 4 mm lati; par loborum adaxiali-medianorum late oblongum, 

32-3.5 mm longum, 6-8 mm latum. Androecium in ore corollae insertum; filamenta 

staminum 3.2-3.5 mm longa, antherae 1-1.3 mm longae; filamenta staminodiorum 

2.5-3 mm longa; lobi staminodiorum 0.8-1 mm longi. Pistillum 9-10 mm longum; 

ovarium 0.4-0.6 mm longum; stylus 8-8.5 mm longus, tomentosus; stigma circa 0.4 

mm longa. Mericarpia 1.6-2.2 mm longa. 

Weak, openly branched shrub, 0.5-1 m high. Branches subterete to subquadrangular, 

moderately to densely hairy [80-200 hairs/mm2], becoming glabrous on older stems; 

hairs ± appressed, simple, antrorse, 0.2-0.4 mm long. Leaves in whorls of 4 (rarely 3), 

usually only persisting at ends of branches; petiole 0.5-3 mm long; lamina narrowly 

elliptic to obovate or linear, 10—18(—21) mm long, 1—2.5(—3.5) mm wide (length to 

width ratio 5—9(—11); length of maximum width from base to total lamina length ratio 

0.5-0.7); abaxial surface very densely hairy (300-500 hairs/mm2), with hairs 0.1-0.2 

(-0.3) mm long, longer hairs along midrib and basally; adaxial surface sparsely to 

densely hairy, with only the base of hairs persisting on mature leaves; base acute to 

attenuate; margin entire and recurved; apex subacute to rounded; venation not 

visible, midrib raised on abaxial surface. Inflorescence a frondose racemiform conflo- 

rescence, confined to distal nodes; uniflorescence monadic; pedicel 0.5-1 (-2) mm, 
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moderately to densely hairy; prophylls inserted near base of calyx (ratio of anthopo- 

dium length to a, axis length c. 0.1), linear-elliptic to linear-obovate, 2.5-4 mm long, 

0.2-0.3 mm wide (length to width ratio 10-13), moderately to densely hairy; base 

attenuate; margin entire; apex obtuse. Calyx green, appearing white because densely 

covered with white hairs, mid-vein and lateral veins of each sepal raised, hence tube 

ridged; outer surface densely hairy; tube 3.5-4.5(-5) mm long, inner surface glabrous, 

except moderately hairy near base of lobes; lobes triangular to broadly triangular, 

2-3(-3.2) mm long, 1-1.5 mm wide (length to width ratio 1.8-2.5)[calyx lobe to tube 

ratio 0.5—0.7(—0.8)]; margin recurved; glands sometimes present; apex narrowly 

obtuse; inner surface moderately hairy basally, sparsely hairy distally; hairs 0.1-0.2 

mm long, antrorse. Corolla 13—15 mm long, white, with orange to brown dots medi¬ 

ally on abaxial surface of tube and mouth, or dots absent; outer surface glabrous 

basally, sparsely to moderately hairy on distal part of tube, densely hairy on lobes, 

with hairs erect to subappressed and antrorse (0.1-0.2 mm long); inner surface dense¬ 

ly hairy in throat, sparsely to moderately hairy on basal part of lobes, lobes often 

glabrous distally, with hairs ± erect and spreading (0.1-0.3 mm long); tube 6.5-7 mm 

long, tubular basally, funnel-shaped distally, with mouth c. 2.5 mm diameter; abaxial 

median lobe ± oblong to ovate, 2.9-4 mm long, 4.5-6 mm wide (length to width ratio 

1-1.2), apex rounded, irregular and bilobed (sinus c. 1 mm long); lateral lobes oblong 

to slightly obovate, 5.5-6 mm long, c. 4 mm wide (length to width ratio 1.3-1.5), apex 

rounded and ± irregular; adaxial median lobe-pair 7.2-8.1 mm long, 6-8 mm wide 

(length to width ratio 0.9-1.2), bilobed (sinus 3.5-6 mm long), each half of lobe-pair 

broadly ovate (length to width ratio c. 1.2) and each with apex rounded and ± irreg¬ 
ular. Androecium inserted in corolla mouth. Staminal filaments 3.2-3.5 mm long, 

glabrous or with an occasional hair near the base; anthers 1-1.3 mm long, basal 

acumen absent. Staminodal filaments 2.5-3 mm long, glabrous; staminodal lobes 0.8-1 

mm long. Disc cylindrical, c. 0.4 mm high. Pistil 9-10 mm long; ovary 0.4-0.6 mm 

long; style 8-8.5 mm long, sparsely hairy; stigma lobes c. 0.4 mm long. Mericarps 
1.6-2.2 mm long, distally c. 0.4 mm extended beyond base of style; seeds flattened, 

narrowly obovate in outline, 1.5-1.8 mm long. 

Distribution: Endemic to Lord Howe Island (Figure lb). 

Habitat: Occurs in stunted shrubland co-dominated by Metrosideros nervulosa, 
Cassinia tenuifolia and Olearia ballii, on steep mountain slopes in shallow basalt- 

derived soils. In some localities, it is locally common and hence one of the co¬ 

dominant species of the vegetation, whereas in other localities, it is rare with only a 

few plants present. 

Affinities: The affinities of this species appear to be with W. fruticosa. The distinguish¬ 

ing features are discussed above. 

Etymology: The specific epithet refers to the relatively weak flexible branching of this 

species. 

Conservation status: Although this new species is only known from Lord Howe 

Island, it is locally frequent on Mt Lidgbird and Mt Gower. However, its distribution 

is very restricted (geographic range less than 100 km) and although not considered 

endangered or vulnerable, it must be considered rare. The World Heritage listing for 

the island ensures adequate protection for the known populations. Risk code = 2RCa 

(sensu Briggs & Leigh 1988). 

Other specimens examined: refer appendix 1. 
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Appendix 1. Specimens used in PATN analysis 

Lord Howe Island - Westringia viminalis 

W side of Mt Eliza, Beauglehole 5617, 22 Nov 1962 (NSW 248029); Boat Harbour Track, Beaugle- 
hole 5999, 16 Sep 1963 (NSW 248028). Mt Lidgbird area: NE flank of Mt Lidgbird, Balgooy 1074, 
22 Jul 1965 (NSW 248026); SE slopes of Mt Lidgbird, above the Saddle between Mt Gower & Mt 
Lidgbird, Conn 3580 & Hutton, 29 Feb 1992 (NSW 253366); Goat House, Green 1683,16 Nov 1963 
(NSW 248017); Goat House, Pickard per Rodd 1325,11 Sep 1970 (NSW); Mt Lidgbird, Rodd 1824, 
29 Mar 1971 (NSW 248033); vicinity of the Goat House, Rodd 1859, 23 Aug 1971 (NSW 248038). 
Mt Gower area: c. 200 m S (above) Eddies Cave turnoff, on track to Mt Gower summit. Conn 
3573 & Hutton, 28 Feb 1992 (NSW 253766, K, MEL); N end Little Slope, Pickard 2757, 9 Dec 1975 
(NSW 248041); Eddies Cave, Pickard 3596,12 Jul 1978 (NSW 248040). No locality cited: McCom- 
ish s.n. [7143], Jan 1937 (NSW 248030); McComish s.n. [7143], Oct 1938 (NSW 248032). 
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New South Wales - Westringia fruticosa 

North Coast: Point Boomerang, Tozer 1005a-1005b & Tozer, 24 Nov 1991 (NSW 246972, NSW 

247899); Cape Hawke, Tozer 1006 & Tozer, 24 Nov 1991 (NSW 246987); Red Head, Tozer 1008 & 

Tozer, 25 Nov 1991 (MEL, NSW 246994); Seal Rocks, Tozer 1009-1012 & Tozer, 25 Nov 1991 

(NSW 246995-246998). Central Coast: S headland of East Beach, Kiama, Tozer 1014-1015,17 Dec 

1991 (NSW 248452 & NSW 248453); Blowhole Point, Kiama Tozer 1016- 1017, 17 Dec 1991 (NSW 

248454 & NSW 248455); S headland of Thirroul Beach, Tozer 1018, 17 Dec 1991 (NSW 248456); 

N headland of Austinmer Beach, Tozer 1019, 17 Dec 1991 (NSW 251152); N headland of Stan- 

well Park, Tozer 1020, 17 Dec 1991 (NSW 251154); coastal walk from Bundeena, Tozer 1024, 
D'Orazio & Doust, 17 Mar 1992 (NSW 252509); Gairie Beach, Tozer 1025, D'Orazio & Doust, 17 

Mar 1992 (NSW 253264). South Coast: Headland of Mossy Point, Betteridge s.n., 8 Jun 1974 

(NSW 245838); Eden, Boorman s.n., 29 Dec 1916 (NSW 245852); Tathra Headland, Foreman 861, 
4 May 1985 (MEL, NSW 245846); Conjola, Heron s.n., Feb 1899 (NSW 245824); Cape Dromedary, 

Phillips s.n., 8 Mar 1961 (NSW 245843); Montague Island, Rodway 733, 4 Apr 1932 (NSW 245841); 

Green Cape, Tozer 1030 & Tozer, 29 Apr 1992 (NSW 254424); Cape Dromedary, Tozer 1032 & 

Tozer, 30 Apr 1992 (NSW 254431); Beagle Bay, Tozer 1035 & Tozer, 30 Mar 1992 (NSW 154444); 

Twofold Bay, Wakefield 4631, 1 Oct 1950 (MEL, NSW 245853). 

Manuscript received 26 June 1992 

Manuscript accepted 10 February 1993 
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Grevillea wilkinsonii (Proteaceae) a new 
species from southern New South Wales 

R.O. Makinson 

Abstract 

Makinson, R.O. (Herbarium of the Australian National Botanic Gardens, GPO Box 1777, Canberra 
ACT Australia 2601; e-mail: rom@anbg.gov.au) 1993. Grevillea wilkinsonii (Proteaceae), a new 
species from southern New South Wales. Telopea 5(2): 351-358. A new species of the 'toothbrush- 

inflorescence' group of Grevillea, G. wilkinsonii, allied to G. barklyana and G. longifolia, is 

described and illustrated. The species is highly endangered and conservation factors are 

discussed. 

Introduction 

The species was apparently first noticed by a local naturalist-bushwalker, Mr Tom 
Wilkinson of Tumut, in the early 1980s. In about 1988, he brought it to the attention 

of Messrs Simon and Robert Irwin of 'Stoney Creek' Nursery at Goobarragandra. 
Suspecting it to be new, they referred it in May 1991 to Mr Peter Ollerenshaw of 

Bywong Nursery, Bungendore, who in turn passed a specimen to the Australian 
National Botanic Gardens herbarium (CBG). Field investigations have located two 
threatenened populations with a total of about 150 plants. Both populations have 

been studied by the author. The description is based on field notes and herbarium 
specimens, including spirit and rehydrated material. 

Grevillea wilkinsonii R. Makinson, sp. nov. 

Affinis G. barkh/anae F. Mueller ex Bentham et G. longifoliae R. Br. a qua frutice minore 
ad 2 m alto, foliis anguste oblongis et ordinate spinidentatis et abaxialiter sericeis, 

conflorescentiis deflexis vel decurvatis, pistillis 14-15 mm longis et lilacinoroseis, 
folliculis 8-9 mm longis, differt. 

Holotype: New South Wales: Southern Tablelands:... ESE of Tumut,... along Goobar¬ 

ragandra Road from turnoff just N of Tumut, R.O. Makinson 865, T. Wilkinson, 
G. Butler & /. Briggs, 18 Oct 1991 (CBG 9106647). Isotypes: AD, BRI, HO, K, L, MEL, 
MO, NE, NSW, PERTH, PRE, RSA. 

Ascending to erect shrub when young, becoming denser and more spreading with 

age or in sheltered situations, to 2 m tall and wide, or rarely with a sprawling trunk 

to 4 m long; branches ascending to spreading; branchlets slightly angular-ridged in 
cross-section, densely subsericeous with pale hairs. Leaves ascending to spreading, 

petiolate with petioles 5-14 mm long, simple, (5—)10—17 cm long, 8.5-21 mm wide, 
narrowly oblong or oblong-elliptical, margin flat, regularly dentate with (4—)5—17 

small (to 4 mm long) subtriangular teeth per side, each tooth terminating in a weak 

spine 1-2 mm long; leaf apex obtuse with a weak point; lowermost 1.5-3.5 cm of leaf 
lacking marginal teeth, tapering into the petiole; upper surface of leaf smooth, mid¬ 

green (sometimes bronze-purple on juvenile foliage), glabrous or with a sparse incon¬ 
spicuous indumentum of appressed, dark-coloured two-armed hairs concentrated 

along the midvein; lower surface silver-sericeous with a dense indumentum of straight 

two-armed hairs; venation with the midvein and lateral veins moderately conspicu- 
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ous on both surfaces, the veins of the lower surface hair-covered, lateral veins ascend¬ 
ing at c. 30° to 40° to the midvein, one lateral vein to each marginal tooth and sinus. 

Conflorescences conspicuous, terminal, simple, secund, centripetal, usually deflexed or 
decurved through up to 120° in upper part of peduncle or sometimes rachis also 
gently decurved, 30-80-flowered, with a strong mousey (amine?) odour; peduncles 

3-5 mm long, densely tomentose; rachises (20-)35-55 mm long, densely subsericeous 
to tomentose; floral bracts ovate-cupulate to broadly angular-obovate, 1.5-2.4 mm 
long, 1.4-2.0 mm wide, outer surface subsericeous, inner surface glabrous or with an 
open appressed indumentum, bracts cupped forward in bud stage, spreading and 
closely pressed to pedicels at anthesis, variably caducous, usually falling in late bud 

stage but sometimes persistent to anthesis or a little beyond; pedicels 1.5-2.0 mm 
long, spreading from rachis, loosely tomentose; torus oblique at 10°-20°, 1.0—1.2 mm 
across (dorsiventrally); perianth narrowly and obliquely ovoid, 1.2-1.5 mm across, 

outer surface loosely subsericeous with longitudinally aligned straight appressed 
two-armed hairs, most hairs pale, some reddish; inner surface of perianth glabrous; 

limb of bud decurved, subglobose, 1.5-1.7 mm diam.; dorsal tepals 7.5-9 mm long, 
0.6-0.8 mm wide; nectary conspicuous, arcuate, thin along the erose margin, partly 
enclosed within the torus, 0.9-1.3 mm high, extending 0.4-0.5 mm above toral rim, 

0.3 mm thick at level of rim, occasionally (?abnormally - see discussion) deeply divid¬ 
ed to base of nectary tissue into two or three distinct subtriangular lobes; pistil 14-15 
mm long; stipe largely concealed by torus and nectary, 0.6-1.0 mm long, subseri¬ 
ceous; ovary 1.1—1.5 mm long, sericeous with appressed two-armed hairs, hairs most¬ 

ly pale but some red-maroon and aggregated to form narrow dorsal stripes; ovules 
attached at or just below the medial position; style in late bud stage looping strongly 

outward from dorsal perianth suture, glabrous, after anthesis more or less erect 
except for a sharp forward (ventral) decurvature of c. 45° at about 2-4 mm from apex; 
pollen-presenter broadly and obliquely conical, 0.6-0.7 mm high, 1.2-1.3 mm diam., 
± circular in end view with a crenate rim, oblique to line of the style-end at c. 20°, 

stigma apical and distally off-centre. Fruits follicular, usually one-seeded (one ovule 
aborting) or rarely two-seeded, obliquely ovoid, 8-9 mm long, 4-5 mm wide (dorsiv¬ 

entrally); style persistent; surface densely subsericeous with straight two-armed hairs, 
the hairs mostly pale but some reddish brown and aggregated to form conspicuous 

dorsal stripes and blotches; pericarp 0.4 mm thick at suture, texture weakly crusta- 
ceous. Seeds fatly ellipsoid, 5.0-6.3 mm long, 3.3-3.5 mm wide, 2.5-32 mm thick, 
0.035-0.038 g fresh weight; outer face strongly convex, purplish brown, minutely 
wrinkled; inner face vulviform, a central longitudinal cleft 3.5-4 mm long formed 

between two closely ad pressed lip-like ridges, the whole of the inner face face 

covered with a pale waxy substance that is extended at the apex into a friable subtri¬ 
angular elaiosome c. 0.7 mm long. Figure 1. 

Derivation of epithet: The epithet is chosen in recognition of Mr Tom Wilkinson of 

Tumut, bushwalker and natural history enthusiast, who discovered the species. 

Variation: The species occurs in two disjunct populations on the banks of the 
Goobarragandra River. Although clearly conspecific, and separated by only about 3.5 

river-kilometres (c. 2.5 km direct line), the populations show tendencies towards 
consistent morphological differences which are probably genetically fixed. Clonal 

growth trials are not yet far advanced enough to confirm that the differences are 
transmitted to progeny. The most obvious differences between the upstream 

'Goobarragandra' population and the downstream 'Lacmalac' population (using nearby 
place-names for convenience) are in leaf length ((5—)8—12.5 cm as against (7—)9.5—17 cm 
respectively); number of leaf-teeth (probably co-variant with leaf length: (4—)5—1 f teeth 

per side as against (7—)13—15 per side); leaf-tooth size (up to 2 mm amplitude as against 
up to 4 mm), and conflorescence deflexion in flowering stage (normally 90°-120°, against 
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Figure 1. Grevillea wilkinsonii. a, flowering branch (inset showing sericeous undersurface of 

leaf); b, flower, half perianth removed to show ovary and nectary; c, late bud; d, e, mature 

follicle, side and dorsal views, showing dorsal indumental striping; f, g, mature seed, outer and 

inner faces respectively; h, leaf from 'Lacmalac' population, showing relatively greater length 

and tooth number. Scale bars: a, h, 5 cm; b, c 4 mm; d, e, 10 mm; f, g 3 mm. a, f, g from Makinson 
865, Holotype; b, c from Makinson 870; d, e from Makinson 1020 (all from 'Goobarragandra' 
population), h from Makinson 875 ('Lacmalac' population). 
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< 90°). A less consistent tendency to difference is in conflorescence length (rachis 40- 
55 mm long in 'Goobarragandra', against 20-40(-50) mm in 'Lacmalac'). 

The existence of these differences between such close populations could be interpreted 
as evidence either for considerable and long-term genetic isolation of the two genomes, 
or for a survivor/founder effect from a more recently disrupted distribution; see 

discussion below under 'Habitat and ecology'. 

A non-populational instance of variation in the 'Goobarragandra' population is the 
occurrence on at least one plant (permanent-tagged as 'clone 17') of flowers with 

normal (arcuate, integral) nectaries and other flowers with the nectary deeply divid¬ 
ed to, or near to, the base of the nectary tissue, forming two or three distinct subtri- 
angular lobes, each of which may be erose or toothed near the apex. This condition 

is unusual in Grevillea; disrupted nectaries have been noted as isolated abnormalities 

in a number of species, although in G. rubicnnda S. Moore and an undescribed sister 
taxon (both from Arnhem Land) the consistent condition of four completely distinct 

nectary lobes around the torus has, along with other characters, led McGillivray 
(1993) to regard these two taxa as a distinct genus. In G. ivilkinsonii, however, there is 

no reason to regard these multipartite nectaries as anything other than an abnormal¬ 
ity or perhaps as an unstable but definitely derived character state. 

Flower colour and odour: Perianth outer surface brownish to reddish pink or purple, 
overlain with predominantly silver hairs; inner surface of perianth (partly exposed 

from late bud stage) lilac-pink deepening to almost black below the curve; anthers 
and pollen yellow; nectary yellow-cream, drying reddish; ovary greenish, overlain 

with a predominantly white indumentum with reddish hairs forming dorsal stripes; 
style lilac-pink, paler after anthesis and with the apical 1-3 mm straw-yellow; style- 

end and pollen-presenter straw-yellow. Flower coloration is noticably stronger on 
parts of plants growing in full sun. Flowers with a strong, sickly, mousey (amine?) 

odour. Most fertile plants are quite floriferous. 

Affinities: G. wilkinsonii is a member of the 'toothbrush-inflorescence' group of 
species of Grevillea, defined by Bentham (1870: 419) as Section Hebegynae (type 

species: G. pteridifolia Knight); the group is best characterised by a declined perianth 
tip in bud, a glabrous inner surface of the perianth, a hairy ovary, and the predom¬ 

inantly pale indumentum of the mature ovary and fruit with distinct stripes or blotches 
formed by aggregations of reddish hairs. Most members of the group have red, 

orange or yellow styles more than 2 cm long and are thought to be primarily bird- 

pollinated; a few members (G. ramosissima Meisner, G. triternata R. Br., G. willisii R.V. 
Smith & McGillivray) have shorter styles and share a (probably derived) insect- 

pollination syndrome. G. ivilkinsonii appears to share this reduction in flower size and 

pollination strategy. 

Some 25 species of the Section occur in south-eastern Australia. On comparative 

morphological grounds the closest affinities of G. wilkinsonii are likely to be with 
G. ivillisii or with the larger-flowered species G. longifolia R. Br., G. barklyana F. Muell. 

ex Benth., and perhaps G. acanthifolia A. Cunn. The most distinctive features of 

G. wilkinsonii (compared to its south-east Australian congeners) are the simple, 

narrowly oblong serrato-dentate leaves, and the relatively short-styled deflexed inflo¬ 

rescences. 

The species came to attention too late for inclusion in either the Flora of New South 

Wales (Makinson 1991) or the revision of the genus (McGillivray 1993). Modifications 
to the keys in those two publications may be made as follows in order to accommo¬ 

date G. wilkinsonii. 
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In Makinson (1991), G. wilkinsonii keys directly to artificial Group 6 (p. 39), then may 

go to either lead 1 or lead 1*. After lead 1, change lead 2 to read '2 Branchlets more 
or less angular G. wilkinsonii and G. longifolia will both key on this lead. To 

distinguish between the two, add a further couplet directly after lead 2: 

2a Pistil 21-24 mm long; leaf apex more or less acute; styles red .... 6 G. longifolia 

2a* Pistil 14-15 mm long; leaf apex obtuse with a weak point; style lilac-pink .... 

... G. wilkinsonii 

Specimens not agreeing with lead 1 on leaf length, will then proceed via leads 1*, 3*, 

5, 6*. To identify the species it is necessary to add a couplet 6a/6a*, directly after lead 

6*: 

6a Leaves narrowly oblong, < 25 mm wide, margin regularly spino-dentate with the 

teeth up to 4 mm long, pistil 14-15 mm long; style lilac-pink.G. wilkinsonii 

6a* Leaves not as above, variously shaped and strongly lobed or if with regular 

marginal teeth then these > 5 mm long; pistil > 18 mm long; style pink, red, or 

purplish black. 

(Then resume key at lead 7). 

In McGillivray (1993), G. wilkinsonii keys initially to Key Group 9 (p. 32) then may go 

to either lead 1 or lead 1*. After lead 1, change lead 2 to read '2 Branchlets more or 

less angular G. wilkinsonii and G. longifolia will both key on this lead. To distin¬ 
guish between the two, add a further couplet directly after lead 2: 

2a Pistil 21-24 mm long; leaf apex more or less acute; styles red.6 G. longifolia 

2a* Pistil 14-15 mm long; leaf apex obtuse with a weak point; style lilac-pink .... 

. G. wilkinsonii 

Specimens not agreeing with lead 1 on leaf length will then proceed via leads 1*, 3*, 

12, and may go to either 13 or 13*. Following lead 13, add a couplet 13a/13a* as 

follows: 

13a Leaves narrowly oblong, margin regularly spino-dentate with the teeth up to 4 

mm long, pistil 14-15 mm long; style lilac-pink .G. wilkinsonii 

13a* Leaves not as above, variously shaped and strongly lobed or if with regular 

marginal teeth then these mostly apical; pistil < 12 mm long or > 18 mm long; 

style pink, red, yellow to orange, or purplish black. 

(Then resume key at lead 14). 

To accomodate specimens keying via lead 13*, add a couplet 15a/15a* immediately 

after lead 15, as follows: 

15a Leaves narrowly oblong, < 2.5 cm wide; undersurface of leaves with a dense 
sericeous indumentum (appressed straight hairs); margin flat.G. wilkinsonii 

15a* Leaf shape and indumentum either not as above (oblong to ovate or angularly 

obovate, 1-6 cm wide, and undersurface with a more or less open indumentum 

of curly hairs), or if narrowly oblong and < 2.5 cm wide, then undersurface 

glabrescent or with an open indumentum of appressed straight hairs and margin 

shortly recurved. 

(Then resume at lead 16). 
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Distribution and conservation status: New South Wales, Southern Tablelands botan¬ 

ical district, but at only 320-350 m altitude and fairly close to the South-west Slopes 
district boundary, and in a zone of vegetation associations intermediate between 

those characteristic of the two districts. The species is known from only two popula¬ 
tions with a total of about 150 plants, in the Goobarragandra Valley south-east of 

Tumut. Exact locations are omitted from this paper to minimise casual collecting; full 
details may be obtained through the New South Wales National Parks and Wildlife 

Service. 

The species is highly endangered, and (as Grevillea sp. 'Tumut') has been given a 
ROTAP coding of 2E. The known populations are directly threatened by floods, 

weeds (including blackberry infestation), possible browsing by domestic and feral 
stock, road widening, and roadside herbicide spraying. Longer term problems 

include subdivision of the valley to smaller properties with tenure and management 

complications. Several of the immediate threats have been mitigated by joint action 

between the authorities having tenure and management of the upstream population: 
co-operation between Tumut Shire Council, the Gundagai Rural Lands Protection 
Board, and the Tumut River Electricity authority, mediated by the N.S.W. National 

Parks and Wildlife Service and staff of the Australian National Botanic Gardens, has 

resulted in fencing of most of this population and an awareness of the problems of 

roadworks and herbicides. The bulk of both populations remains at threat from 

extreme flood events, with perhaps 80% of plants at 2 m or less above normal river 
height; six fully adult plants are known to have been killed by moderate floods in the 
winter of 1991. 

The species is the subject of a draft management and recovery plan being 
co-ordinated by the N.S.W. NPWS, with funding allocated by the Endangered 
Species Unit of the Australian NPWS. 

Habitat and ecology: The two known populations both occur at around 320-350 m 

altitude, on flood terraces and adjacent slopes of the Goobarrabandra River, a sizable 
permanent river running north-west from the Kosciusko massif. Geology of the area 

is complex; the valley is bounded to the north-east by Lower Devonian Burrinjuck 

Granite and to the south-west by Middle Devonian Bogong Granite assemblages. The 
floor of the valley, now mostly cleared, is underlain by these types and by high grade 

ultrabasic metamorphics closely associated with outcrops of the Devonian Coolac 

Serpentine belt (Ashley et al. 1971). Plants of the (upstream) 'Goobarragandra' 
population occur primarily on a coarse-grained rock (?granodiorite), with a few plants 

on a serpentinite bluff; many plants of this population, which is the more flood- 

prone, have their roots anchored in crevices in hard-rock exposures; they are absent 

from adjacent shingle banks. Plants of the 'Lacmalac' population are in colluvial or 

alluvial soil over an orange granitic species. Most of the serpentinite exposures in the 
valley have been cleared for grazing; Lyons et al. (1974) note that soils of the Coolac 

Serpentine Belt are characteristic of ultrabasic environments in having high associa¬ 

tions of iron-group elements (cobalt, chromium, iron, manganese and nickel) and 
magnesium, and low levels of calcium and potassium. Given the unusual geology of 

the valley and low-nutrient edaphic status of ultrabasic environments, and the 

general pattern of Australian Proteaceae to exhibit species richness in low-nutrient 

and edaphically anomalous situations, the possibility of in-situ speciation of 

G. wilkinsonii from a more widespread ancestor should be considered, as distinct 

from the alternative view of the present distribution as being relict. The strict edaphic 

preference of the fairly closely related G. caleyi R. Br., a Sydney Basin endemic 

confined to residual pseudo-lateritic substrate with a high iron-minerals content (Hunt 
et al. 1977) is an interesting parallel. 
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The present location of most plants in the flood zone of the river may not represent 

an original preference for riparian habitat, nor one for granitic rather than serpenti- 

nitic substrates, but rather a local refuge following post-settlement clearing. Some 

extant plants grow on serpentinite, and some are upslope from the river in drier and 

more open situations, and have new seedlings establishing there. On the other hand, 

much apparently suitable and relatively undisturbed habitat both along the river and 

on the slopes lacks the species. The tendencies to morphological difference between 

the populations, noted above, may imply that the species has for a long period had 

only a patchy and discontinuous distribution, although genetic isolation over evolu¬ 

tionary time of two such close and insect-pollinated populations seems unlikely; 

perhaps more likely is that the extant populations are largely in-breeding lineages 

from a relatively recent (probably post-settlement) disruption of a more or less con¬ 

tinuous distribution, the populational differences being accounted for by founder 

effect of the survivors from the originally variable population. If the latter is the case, 

a very narrow genetic base could be anticipated within each extant population. 

Original vegetation of the valley floor can only be judged by remnant patches, but 

was primarily eucalypt forest, with E. blakelyi and £. macrorhyncha dominant. Present 

vegetation of the riparian zone and adjacent slopes includes those two species, and 

dense patches of Leptospermum sp. aff. brevipes and L. obovatum, with Hakea microcarpa, 
Acacia implexa, A. sp., Dodonaca viscosa subsp. Ispatulata, Pomaderris angustifolia, P. sp., 

Bursaria spinosa, Callistemon sieberi, Calytrix tetragona, Lomandra lottgifolia, and adven- 

tive weedy species including heavy infestations of Blackberry (Rubus fruticosus). White 

Willow (Salix alba), Briar Rose (Rosa rubiginosa), and Paspalum distichum. 

Both populations show a healthy age structure, with roughly 25% of plants being 

classable as old (> 8 years?), 50% as intermediate and fertile, and 25% as non¬ 

reproducing juveniles. No signs of lignotubers or root-suckering were noted; these 

strategies are not common in the 'toothbrush-inflorescence' group of the genus. The 

species propagates easily from cuttings. In common with most of its closer relatives, 

G. ivilkinsoitii is likely to be fire sensitive, regenerating primarily from seed. Neither 

site has been burnt in the last decade, and one or two older plants have developed 

trunks up to 4 m long, although the plants have collapsed to a lesser overall height. 

Life span of the species is likely to be about 10-20 years. 

Flowering is prolific, although concentrated in an unusually (for a grevillea) narrow 

time-band of October-November, with a weak second flush in autumn. Pollinating 

agents are unknown, but probably insects are the main vectors; many species of bees 

(native and exotic) and flies and small beetles were observed visiting the flowers. The 

mousey floral odour suggests the possibility of some mammalian pollination as in 

some Western Australian Banksia species with a similar smell, but marsupial response 

to odours as such is undocumented, and they seem unlikely to be a major vector 

given the continuing good reproductive rate despite clearing of surrounding habitat. 

Nectar production is obvious, particularly early in the day. 

To judge from the age structure and the summer of 1991-2, fruit and seed set is 

apparently at fairly high levels, albeit with much variation from plant to plant. Seed 

viability appears good, but field estimates of seedling age, and initial nusery trials of 

seed germination, indicate a 6-10 month minimum dormancy period; fruit ripening 

is in November-December, but new seedlings have only been noted in spring over 

the two seasonal cycles so far studied. Fruit and seed predation is quite high, with 

very many fruits broken by birds or small mammals littering the ground; fallen ripe 

seeds are rapidly scavenged by ants, perhaps for the waxy elaiosome material, and 

two instances were noted of multiple seedlings growing out of ant nests. 
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Selected specimens: New South Wales: Southern Tablelands: banks of Goobarragandra River ... 
along road to Goobarragandra from Tumut - Wee Jasper turnoff, Ollerenshaw 1807,28 May 1991 
(CBG 9102972, MEL, NSW); ... ESE of Tumut, Goobarragandra River ..., R.O. Makinson 1020 & 
C. Jordan, 22 Dec 1991 (CBG 9107021, NSW), Makinson 875, G. Buller & W. Molyneux, 9 Nov 1991 
(CBG 9106657, AD, BRI, MEL, NE, NSW);... Goobarragandra River, S bank ..., Makinson 1181 & 
P. Zeising, 1 Oct 1992 (CBG 9213930, DNA, GAUBA, MEL, MO, NSW, PERTH, RSA), Makinson 
1182 & P. Zeising, 1 Oct 1992 (CBG 9213931, AD, BRI, K, MEL, NE, NSW). 
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A new species and new combination in 
Clusiaceae-Calophylloideae from New Guinea 

P.F. Stevens 

Abstract 

Stevens. P.F. (Harvard University Herbaria, 22 Divinity Avenue, Cambridge, Mass 02138, USA) 1993. 
A new species and new combination in Clusiaceae-Calophylloideae from New Guinea. Telopea 

5(2): 359-361. A distinctive new species of Mammea, M. papyracea, known only from a single 

collection from the Morobe Province, Papua New Guinea, is described. Following the recent 

separation of Kayea and Mesua, a new combination, K. coriacea, is made; a recent collection of 

this species represents a range extension of 1500 km. 

Introduction 

The new species described below and the new combination made are necessitated by 

the forthcoming publication of Volume 3 of the 'Handbooks of the Flora of Papua 

New Guinea'. 

Mammea 

It is with some hesitation that I describe a new species of Mammea since the genus is 

very poorly known throughout its Malesian range, with the exception of the seaside 

M. odorata (Raf.) Kostermans and the Bornean M. acuminata (Kostermans) Koster- 

mans. However, in the course of monographing the genus, it became clear that the 

specimen that is described below as M. papyracea has so many distinctive features that 

it merits formal description. 

Mammea papyracea P.F. Stevens, sp nov. 

A speciebus aliis Mammeae foliis petiolis 5-10 x c. 2.5 mm, laminis basibus rotunda- 

tis vel subcordatis, venis utrinque haud prominentibus, venis submarginalibus 

3-seriatis, venulis ultimis obscuris, et glandulis laticibus c. 3 mm distantibus, differt. 

Type: Papua New Guinea: Morobe: Lae subdistrict, Buso, 30 ft [9 m], H. Streimann et al., 
NGF 39414, 6/5/119169 (holo A; iso BO, CANB, K, L, LAE). 

Tree c. 9 m tall, c. 7.5 cm d.b.h. Outer bark light brown, pustular, middle bark creamy 

brown; inner bark brown; latex white, turning yellow. Sapzvood straw-coloured; heart- 

wood reddish brown. Terminal bud conoid, 6-7.5 x 1.2-1.5 mm, apex of perulae nar¬ 

rowly cuneate; twigs slightly flattened, 2-3.4 mm across, drying striate when young, 

otherwise smooth, pale yellowish brown, with a transverse line at the node; innova¬ 

tions with c. 3 pairs of perulae within 2 mm, another pair with an internode 5-20 mm 

long, and 1 or 2 pairs of expanded leaves with internodes 4.5-8 cm long. Petiole 
(3—)5—10 x c. 2.5 mm, strongly concave above; lamina elliptic-oblong, 14-23 x 4.2-9 

cm, apex acuminate to almost rounded, acumen to 7 mm long, base broadly rounded 

to subcordate, margin narrowly recurved, texture thinly coriaceous, surface above 

smooth, below dull brown, slightly glaucous, midrib above slightly depressed at the 

base, becoming raised, 0.7-1.0 mm across at the midpoint of the blade, more or less 
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sulcate especially in the bottom half, below raised, striate, secondary veins slightly 
raised on both surfaces, more prominent than other venation, 12-15 per side, 0.9-2.7 

cm apart, diverging from the midrib at 60-70°, joining submarginal vein 0.4-1.6 cm 
from the margin, additional submarginal veins c. 5 and c. 2 mm from the margin, 
intersecondary veins not reaching the submarginal vein, fine venation hierarchical, 
slightly raised on both surfaces, the finest venation almost invisible, areolae c. 1 x 1 
mm(?), latex glands visible on the upper surface only, 2-4 mm apart. Inflorescences 
and flowers unknown. Pedicel (in fruit) >1.4 cm long. Fruit (submature) spherical, 
c. 5 x 5 cm, apex rounded, surface drying broadly and irregularly wrinkled or not, 

also striate; pericarp to 3 mm thick; seed single, testa adnate to the pericarp, c. 0.5 mm 

thick, embryo with distinct cotyledons. 

Mamtnea papyracea may be recognised by its relatively long and slender petioles and 
blades that are rounded to subcordate at the base - a unique combination in the 

genus. The blades have a distinctive, papyraceous texture, the finest venation is prac¬ 
tically invisible (hence the uncertainty over the size of the areoles in the description), 

and the latex glands are relatively distant. The innovations have few perulae - 4 or 
more pairs are much more common in non-Malagasy species - and only one or two 
pairs of expanded leaves. The last two characters might seem unsatisfactory, since 

one would think a priori that they would be correlated directly with the vigour of the 
plant from which the specimen was obtained, nevertheless, they show suprisingly 

little infraspecific variation in Mammea. 

All these features clearly distinguish M. papyracea from M. novoguineensis (Kan. & 
Hat.) Kostermans with which I had earlier confused it (Stevens 1974). The spherical 
fruits, with their very strong pericarp and thin testa, are also distinctive; fruits 
presumably of this species are associated with the type collection of M. cordata P. F. 
Stevens, which has banana-shaped fruits (cf. Stevens 1974: Fig. IB, C). 

Although the upper surface of the leaf is smooth, there are the same subepidermal 
fibers that are almost universal in the Malagasy-Indian-Malesian species of the 

genus; these fibers are absent from the African and American species, and also from 
the Australian M. touriga (White & Francis) L.S. Smith. 

Kayea 

Although Kayea Wall, has until recently been included in Mesua L. (Stevens 1986, cf. 
Kostermans 1969), the two may readily be distinguished by their growth pattern, 

morphology, anatomy, and probably also xanthone chemistry; there is no evidence 
that the two form a monophyletic group (Stevens, pers. obs.). This necessitates a new 

combination for the erstwhile Mesua coriacea. 

Kayea coriacea (P. F. Stevens) P.F. Stevens, comb. nov. 

Basionym: Mesua coriacea P.F. Stevens, Austral. J. Bot. 22: 422. f. 4 (1974). 

Type: Papua New Guinea: Western: Agu River Branch of the Middle Fly River, 25' 

[8 m], R. Pullen 7426, 2 Oct. 1967 (holo LAE; iso A, BR1, CANB, K, L). 

A specimen (LAE 7090V probably of this species that is just past flowering has recent¬ 
ly been collected from Sudest Island in the Louisiade Archipelago. This represents a 

range extension of some 1500 km; K. coriacea was hitherto known only from three 

collections made in the Western Province of Papua New Guinea. However, there is 
disconcerting variability in leaf surface, venation, and ovule number in the species as 

currently circumscribed, and more collections are urgently needed. 
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Review of Fagraea gracilipes complex 
(Loganiaceae) 

Barry J. Conn & Elizabeth A. Brown 

Abstract 

Conn, Barry ]. & Brown, Elizabeth A. (National Herbarium of New South Wales, Royal Botanic 
Gardens, Sydney, NSW, Australia 2000). Review of Fagraea gracilipes complex (Loganiaceae). 
Telopea 5(2): 363-374. A review of the current circumscription of Fagraea gracilipes has shown 
that the present broad-species concept does not adequately explain the taxonomic diversity of 
this group. Fagraea gracilipes is here regarded as an endemic of Fiji, with F. catnbagei and 
F. fagraeacea (s. str.) restricted to Australia, F. atnabilis, F. sp. (Southern New Guinea) and 
F. dolicliopoda restricted to New Guinea, and F. obtusifolia re-instated for the Solomon Islands. 

Introduction 

Leenhouts (1962) treated the Fagraea gracilipes complex as a single variable species 
occurring in New Guinea, the Bismarck Archipelago, the Solomon Islands (including 

Santa Cruz), Australia and Fiji. He regarded this species as being represented by 

several variants that, although often locally distinguishable, were not worthy of 
formal recognition (Leenhouts 1962). However, Smith (1988) suggested 'that nomen- 

clatural recognition at some level may be desirable' (Smith 1988: 41) within the 
complex. A study of the genus for the 'Flora of Australia' and 'Flora of Papua New 

Guinea' projects has prompted a re-evaluation of the F. gracilipes complex. 

This paper aims to bring the taxonomic problems of this complex to the attention of 
systematists. The current broad-species concept of this complex has largely hidden 

the biological reality of the entities within this group. The conclusions presented here 
must be regarded as tentative since they are based on inadequate data. It is hoped 

that plant collectors will take a renewed interest in these taxa and make collections 
that will help to resolve the remaining taxonomic complexities of this group. 

Methods and presentation 

Measurements of the morphological characters and subsequent descriptions were 
taken from approximately 1100 herbarium specimens (including duplicates) held at 
A, B (photographs only), BM, BRI, CANB, F, K, LAE, MEL, QRS, UC, US. 

The distribution summary and the citation of selected specimens examined are grouped 

according to various regional subdivisions. The subdivisions used for New Guinea 

and the Solomon Islands follow Womersley (1978), those for Queensland follow the 

pastoral divisions as in Contr. Queensland Herbarium 19 (1975) back end-paper. Inflo¬ 

rescence terminology follows Briggs & Johnson (1979). 
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Discussion and taxonomic conclusions 

It has proved extremely difficult to clarify the taxonomic relationships within the 
Fagraea gracilipes complex because of inadequate herbarium material and field knowl¬ 
edge. Very few additional collections of this complex have been made from New 
Guinea and the Solomon Islands since Leenhouts' study. Furthermore, much of the 
herbarium material is inadequate and so cannot even be positively identified to 
species level. Many specimens are sterile and frequently consist only of shade or 
juvenile leaves. Fertile material with juvenile leaves is difficult to identify; however, 
it is usually easier to identify than those that have shade leaves only. The shade 
leaves of some species are usually large and frequently similar in size to the non¬ 
shade leaves of other species. For example, sterile material of F. fagraeacea (s. str.) that 
has only shade leaves is difficult to distinguish from a specimen of F. cambagei grown 
in the sun. Since the fruits are fleshy, it is often difficult to estimate the shape and size 
of the dried fruits on herbarium specimens. The difficulty is further compounded 
because much of the fruiting material consists only of immature fruits, even though 
the collector's notes frequently appear to describe mature fruits. Therefore, there is 
always some doubt about the size of fresh mature fruits. The 'apparent' overlap of 
morphological features, as represented by the herbarium material, is probably an 
artifact of collection. 

Fortunately, understanding of the Australian taxa has increased significantly because 
of the additional herbarium material available and the opportunity for the authors to 
undertake field studies of the taxa. Likewise, the additional collections from Fiji have 
made it possible to precisely circumscribe the Fijian populations (Smith 1952, 1988). 
It is here concluded that the Fagraea gracilipes complex consists of seven taxa that 
should be recognised as distinct species. Six of these taxa are both ecologically and 
morphologically sufficiently distinct (although often difficult to assess from herbari¬ 
um material) to be clearly recognised as separate species. Legitimate names are avail¬ 
able for these six species. The seventh taxon (F. sp. (Southern New Guinea)) is not 
formally described as a distinct species because it is insufficiently well known to 
evaluate its taxonomic status. Although it is ecologically distinct, it is morphological¬ 
ly similar to F. fagraeacea s. str. (of Australia). Therefore, we have included it in the 
key to species, but have refrained from formally describing this taxon until more 
complete collections are available. 

Leenhouts' delimitation (Leenhouts 1962) of the complex is similar to ours. Further¬ 
more, he has recognised similar morphological variation within the F. gracilipes 
complex, but he felt that the variation was taxonomically unimportant. However, he 
differed from us because he included F. dolichopoda in the 'F. data race' (= F. amabilis). 
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Taxonomy 

Key to species 

Note: measurements and shape of leaves refer to mature leaves only. 

1 Corolla narrowly funnel-shaped to almost tubular; mouth less than 5 mm in 

diameter, sometimes to 5 mm 
2 Pistil 25-30 mm long; stigma exserted 5-10 mm beyond corolla mouth; leaves 

narrow, 1.8-4.5 mm wide; inflorescence usually 15-30-flowered, rarely as few 

as 3- or as many as 50-flowered (Australia, altitude 700-1350 m) 
. 5. F. fagraeacea 

2* Pistil 23-25 mm long; stigma exserted 4-5 mm beyond corolla mouth; leaves 

usually 4.5-7.3 mm wide; inflorescence 9-15(-20)-flowered (New Guinea, from 

sea level to 70 m altitude) . 6. F. sp. (Southern New Guinea) 

1* Corolla distinctly and broadly funnel-shaped in upper half, basally ± tubular; 

mouth more than 5 mm in diameter 

3 Peduncle and pedicel slender; inflorescence up to 9-flowered 

4 Lamina elliptic to narrowly elliptic, rarely broadly so [5.5-20 cm long, 

2—8.5(—10) cm wide], apex obtuse to acute or shortly acuminate (acumen 
c. 4 mm long); veins distinct, usually raised on lower surface; petiole 
1.5-5 cm long; inflorescence usually 9-flowered; anthers 3-4 mm long 

(Fiji, sea level to 500 m altitude. 1. F. gracilipes 

4* Lamina narrowly obovate to narrowly elliptic [(5.5-)8.5-12.5 cm long, 

2.1-4(-5) cm wide], apex distinctly acuminate to attenuate (acumen 
5-12 mm long), apex rarely obtuse; veins faint or not visible; petiole 1.3- 

2.7 cm long; inflorescence (3-)5-7-flowered; anthers 2.5-3 mm long 
(Papua New Guinea, at 700-2300 m altitude) . 7. F. dolichopoda 

3* Peduncle and pedicel thickened and hence robust; inflorescence variable, 

usually at least 10-flowered (except inflorescence of F. amabilis is 
(5—)7—15(-20)-flowered) 

5 Pistil 23-26 mm long; pistil and anthers not or only just exserted beyond 

the corolla mouth; inflorescence relatively compact with adjacent 

peduncles and pedicels not strongly divergent (Australia, sea level to 
altitudes of 500 m, rarely to 700 m) . 4. F. cambagei 

5* Pistil 25-40 mm long; pistil and anthers distinctly exserted (by 5-10 mm) 

beyond the corolla mouth; inflorescence open with adjacent peduncles and 
pedicels moderately to strongly divergent 

6 Lamina usually broadly elliptic to almost circular, (7—)8.5—11.5 cm wide; 

inflorescence usually 20-30-flowered, rarely a few as 9-flowered; fruits 

1—2(—2.5) cm long; anthers inserted in lower third of corolla tube 
(Solomon Islands, sea level to 320 m altitude) . 2. F. obtusifolia 

6* Lamina elliptic, rarely slightly obovate or narrowly elliptic, (3.5-)5-8.3 

cm wide; inflorescence usually 7-15-flowered, rarely as few as 5- or as 
many as 20-flowered; fruits 3—3.5(—5) cm long; anthers inserted ± at 

middle of corolla tube (New Guinea, at altitudes of 1170-2300 m) 

. 3. F. amabilis 
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1. Fagraea gracilipes A. Gray, Proc. Amer. Acad. Arts Sc. 4: 323 (1859). 

Type: Fiji: 'Feejee Islands', Capt. Wilkes Herb. U.S. Exploring Expedition s.n., [1840] (holo 
US 62265; iso GH, K)(refer Smith 1988 for full citation list). 

[Fagraea viridiflora Seem. Bonplandia 9: 257 (1861), nomen nudum. Based on Seemann 
306, July 1860, Port Kinnaird, Ovalau, Fiji (BM, GH, K).] 

Small to medium tree, usually to 15(—25) m high. Leaves with petiole 1.5-5 cm long; 

lamina narrowly elliptic to elliptic, rarely broadly so, 5.5-20 cm long, 2—8.5(—10) cm 

wide; base usually attenuate, sometimes narrowly acute to broadly cuneate; apex 

obtuse to acute or shortly acuminate; veins distinct, although sometimes faint; stip¬ 
ules often indistinct, split into 2 small axillary halves, which are partly adnate to 

petiole. Inflorescences terminal, metabotryoidal, mostly 9-flowered; peduncles and 
pedicels slender; prophylls inserted c. Vi way up pedicels. Cali/x campanulate, (2.5-) 

3-5 mm long; lobes suborbicular. Corolla cream-coloured, fading to pale yellow or 
orange-yellow, scented, funnel-shaped (lower half tubular); tube 14-25 mm long; 

mouth 6-8 mm wide; lobes ± oblong, 8-10 mm long. Stamens inserted c. Vi way up 
tube, erect; filaments 15-25 mm long; anthers 3-4 mm long, exserted. Pistil 20-30 mm 
long, exserted 5-10 mm beyond mouth; stigma capitate, entire to faintly bilobed. Fruit 

broadly ellipsoid-ovoid, 1.5-2.3 cm long, base of style persistent, hence fruit apically 

beaked, waxy-white to cream-coloured at maturity; pedicel slender, becoming 
slightly thicker below fruit, somewhat lengthened; calyx appressed, slightly enlarged. 

Distribution: Endemic to Fiji, occurring on Kandavu, Vanua Levu and Viti Levu. 

Habitat: Occurs in dry or dense wet forest, in forest patches in grassland, and 

infrequently on the inner edge of mangrove swamps. Altitude from near sea level to 
c. 500 m. 

Notes: The populations of this species are relatively homogenous and have already 

been recognised as representing F. gracilipes s. str. by Leenhouts (1962) and Smith 
(1988). 

This species is a small to medium, often spreading tree which is morphologically 

similar to F. cambagei of Australia. The leaves are similar in size and shape, but the 
petiole of F. gracilipes is mostly longer than found in F. cambagei (1.5-5 cm long cf. 

2-3.5 cm long, respectively). The inflorescence is mostly 9-flowered, whereas, in 

F. cambagei it is up to about 30-flowered. The peduncles and pedicels are slender in 

F. gracilipes, whereas they are robust in F. cambagei. The flowers are similar in both 
species, but the corolla tube of F. gracilipes is mostly shorter than found in F. cambagei 

(14-25 mm long cf. 20-31 mm long, respectively). The stamens are inserted about 

half-way up the corolla tube in F. gracilipes, whereas they are inserted in the upper 
half in F. cambagei. The pistil is slightly longer in F. gracilipes than in F. cambagei 

(20-30 mm long cf. 23-26 mm long, respectively), but more importantly, the pistil is 

exserted 5-10 mm beyond the corolla mouth in F. gracilipes, whereas it is not or only 
just exserted in F. cambagei. The pedicel remains slender in F. gracilipes, whereas it is 

robust in F. cambagei. Ecologically, Fagraea gracilipes prefers drier sites than 

F. cambagei, infrequently occurring on the inner edge of mangroves (a common site 

for F. cambagei). 

Bark & wood: Bark not known; wood regarded as valuable because the timber is 

hard, straight and durable. 

Selected specimens (35 examined): Fiji: Viti Levu: Serua (vicinity of Ngaloa), Degener 15101, 22 
Apr-7 May 1941 (UC 016188, US 1943939), Smith 9334, 26 Nov-26 Dec 1953 (UC 1344684, US 
2191810); Serua (vicinity of Ndeumba), McKee 2779, 17 Jul 1955 (US 2192456). Vanua Levu: 

n r—10*7 a rr i TAD776J: vicin- 
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2. Fagraea obtusifolia Merr. & Perry, J. Arnold Arbor. 23: 415 (1942). 

Type: Solomon Islands: Ysabel [Santa Isabel]: Tataba, Brass 3444, 5 Jan 1933 (holo A; 

iso BRI 317361). 

Tree 7-27 m high. Leaves with petiole 2.5-5 cm long; lamina broadly elliptic (almost 
circular) to elliptic or slightly obovate, 10.3-20 cm long, (7—)8.5—11.5 cm wide; base 
cuneate to rounded and abruptly cuneate; apex mostly rounded, sometimes obtuse to 
shortly acuminate (acumen 2-5 mm long), rarely retuse; midrib distinctly raised on 

lower surface; veins distinct; stipules indistinct, split into 2 small axillary halves that 
are partly adnate to petiole. Inflorescences terminal, metabotryoidal, open but 
appearing crowded when many-flowered, with a2 axes moderately divergent from a, 
axis, (9-)20-30-flowered, peduncles and pedicels moderately robust; prophylls 
inserted Vs - Vi way up pedicel, broadly triangular, with apex obtuse. Calyx 3-5 mm 
long; lobes suborbicular. Corolla white, often with a yellowish or greenish tinge, 
distinctly funnel-shaped distally; tube 20-26 mm long; mouth 9-11 mm wide; lobes 
oblong, c. 10 mm long, c. 10 mm wide. Stamens inserted in lower Vs of tube, distinctly 
exserted; anthers c. 3 mm long. Pistil 30-40 mm long, distinctly exserted beyond 
mouth; stigma capitate, entire. Fruit ovoid, 1—2(—2.5) cm long; mature fruits white; 
pedicel only slightly thickened and lengthened; calyx slightly enlarged. 

Distribution: Endemic to the Solomon Islands (including Santa Cruz). 

Habitat: Occurs on well-drained sites, on slopes and ridges, in primary forests, usu¬ 

ally in deep red clay-rich soils. Once recorded from mangrove swamps (Corner 2738). 

Altitude sea level to c. 320 m. 

Notes: This species is morphologically very homogeneous. It usually has broadly 
elliptic to almost orbicular leaves, sometimes slightly obovate. The leaf apex is either 
very shortly acuminate, rounded, or sometimes retuse. The venation of the leaves is 

distinct, with raised veins on the lower surface. Morphologically it is somewhat 
distant from the other species in the complex; however, it appears to have its closest 
affinities with F. gracilipes. It differs from F. gracilipes by having broadly obovate to 
orbicular leaves whereas the former has narrowly elliptic to elliptic leaves (length to 
width ratio 1.2-1.7 and mostly 2.4-2.8, respectively). The leaves of F. gracilipes usually 

have attenuate bases whereas those of F. obtusifolia are rounded to cuneate. The 
inflorescences of F. gracilipes are few-flowered (usually 9-flowered), with slender 
peduncles and pedicels, whereas those of F. obtusifolia are usually 20-30-flowered, 
although sometimes as few as 9-flowered and have robust peduncles and pedicels. 

Bark and wood: Outer bark dark to light brown, coarsely fissured; inner bark cream- 

coloured with close orange circular flecks; outer wood light brown to reddish or 

pink-brown, hard. 

Selected specimens (24 examined): Solomon Islands: Choiseul: coast opposite Bembalama Island, 
Whitmore BSIP 4024, 3 Mar 1964 (LAE 62114). New Georgia: Vaimbu River, Whitmore’s collectors 
BSIP3172,2 Apr 1964 (LAE 63742). Santa Isabel: Turungurungu I. (San Jorge), Corner RSS 2738, 
25 Sep 1965 (CANB 183743). Guadalcanal: Bilikovu River, Wanderer Bay, Gnifu el al. BSIP 9136, 
3 Apr 1968 (LAE 101153). Malaita (Small Malaita): E of Pululaha, Caifu et al. BSIP 16295, 18 
Aug 1969 (LAE 147164). Santa Cruz: Vanikoro: south coast at Emwa, Whitmore BSIP 1685, 8 

Apr 1963 (LAE 55901). 
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3. Fagraea amabilis S. Moore, J. Bot. 61: suppl. 36 (1923). 

Type: Papua New Guinea: Central: Sogeri region, Forbes 420, anno 1885-1886 (holo BM 

- photo seen; iso LAE 236957). 

F. elata Merr. & Perry, J. Arnold Arbor. 23: 413 (1942). Type: Western New Guinea: 

Jayapura: Bernhard Camp, Idenburg River, Brass 11975 & Versteegh, Jan 1939 (holo A, 

n.v.; iso LAE 6260). 

Tree 10-28 m high. Leaves with petiole (0.7-)1.5-4 cm long; lamina elliptic to slightly 

obovate, rarely narrowly elliptic, 7.8-15(-18) cm long, (3.5-)5-8.3 cm wide; base 

cuneate, occasionally somewhat abruptly so; apex bluntly acuminate to rounded 

(acumen c. 4 mm long), rarely retuse; midrib distinctly raised on lower surface; veins 

distinct; stipules indistinct, split into 2 small axillary halves that are partly adnate to 

petiole. Inflorescences terminal, metabotryoidal, crowded, with a2 axes short and 

moderately divergent from a, axis, (5-)7-15(-20)-flowered; peduncles and pedicels 

moderately robust; prophylls inserted Vz way up pedicel, broadly triangular, with 

apex ± acute. Calyx c. 5 mm long; lobes oblong. Corolla white, often with a yellowish 

or greenish tinge, funnel-shaped; tube c. 25 mm long, thick and fleshy; mouth c. 12 

mm wide; lobes oblong, c. 12 mm long, c. 11 mm wide, with margin entire, membra¬ 

nous, often becoming ragged. Stamens inserted c. Vi way up tube, distinctly exserted; 
anthers c. 3 mm long. Pistil c. 30 mm long, distinctly exserted beyond mouth; stigma 

capitate, entire. Fruit ovoid, 3-3.5(-5) cm long, with prominent beak (beak c. 8 mm 

long); mature fruits orange; pedicel thickened below calyx, not or only slightly length¬ 

ened; calyx slightly enlarged. 

Distribution: Collected from the Jayapura, West Sepik, Western Highlands and South¬ 

ern Highlands districts of New Guinea. 

Habitat: Occurs in montane to lower montane communities, usually in Nothofagus- 

dominated forest, at 1170-2300 m altitude. 

Notes: This species is morphologically similar to F. dolichopoda, which also occurs at 

high altitudes in Papua New Guinea. The floral characteristics of F. amabilis and 

F. dolichopoda are similar, with both having relatively large flowers. However, they 

differ by several features. The leaves of F. amabilis are elliptic to slightly obovate, 

whereas F. dolichopoda has narrowly obovate to narrowly elliptic leaves ((3.5-)5-8.3 

cm wide and 2.1—4(—5) cm wide, respectively). There is a tendency for F. amabilis to 

have slightly more flowers per inflorescence than F. dolichopoda (respectively, (5—)7— 

15(-20)-flowered and (3-)5-7-flowered). Fagraea amabilis has larger fruits (3-3.5 cm 

long, rarely to 5 cm) compared to those of F. dolichopoda, which appear to be only 

c. 1.5 cm long. 

Bark & wood: Outer bark grey-brown to cream-brown, smooth; inner bark pale brown 

to light orange; wood straw-coloured to pinkish, hard to very hard. 

Selected specimens (10 examined): New Guinea: Jayapura: Ifar-Ormoe, Cycloop Mountains, van 
Royen & Sleumer 6057, 28 Jun 1961 (BRI102249, LAE 49874). West Sepik: eastern ridge of Sumset 
(Mt Hunstein), Hoogland & Craven 11.074, 18 Aug 1966 (BRI 102350, LAE 143891); Untembil, 
near Telefomin, Henty NGF 20838, 9 Jan 1965 (BRI 102250, CANB 194566, LAE 96726, NSW). 
Western Highlands: Pokaris, near Kompiam, Flenley ANU 2882, 15 Jun 1965 (LAE 77252). 
Southern Highlands: near Ebenda, Anga Valley, Schodde 1631, 277 Jul 1961 (CANB 106499, LAE 
57025). Central: Boridi, Carr 13361, 24 Sep 1935 (CANB 48649, LAE 69946). 

Collections from the Southern Highlands district of New Guinea, particularly those 

from Mt Giluwe were previously regarded as F. gracilipes (s. lat.) (Leenhouts, deter- 

minavit slips). These specimens tend to have narrower leaves than those of typical 

F. amabilis and are here regarded as F. ceilanica Thumb, (cited below). 
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Specimens examined: New Guinea: Southern Highlands: Iaro Logging Area, SE slopes of Mt 

Giluwe, Clunie & Katik LAE 63299,13 Feb 1976 (BRI 371271, NSW, QRS 8472); N of Onim Hill, 

SE slope of Mt Giluwe, Croft et al. LAE 60811, 28 Dec 1973 (BRI 354451, NSW); 0.5 mile W of Iaro 

Bridge, SE slopes of Mt Giluwe, Croft et al. LAE 60629, 23 Dec 1973 (BRI 354452, NSW, QRS 
37805). 

4. Fagraea cambagei Domin, Bibl. Bot. 89(v): 1071 [517] (1929). 

Type: Australia: North Queeensland, Harvey's Creek, Domin s.n.; (holo PR n.v.). 

Small to medium tree, 5-20 m high. Leaves with petiole 2-3.5 cm long; lamina elliptic 

to obovate, 7-23 cm long, (4.5-)7-9 cm wide; base cuneate to attenuate; apex obtuse 
or shortly acuminate (acumen 4-7 mm long); midrib distinctly raised on lower sur¬ 
face; veins usually distinct although sometimes faint, rarely not visible; stipules often 
indistinct, split into 2 small axillary halves which are partly adnate to petiole. Inflores¬ 

cences terminal, metabotryoidal, compact with a2 axes only slightly diverging from a, 
axis, up to c. 30-flowered, peduncles and pedicels robust; prophylls inserted c. V2 way 
up pedicel, broadly deltoid to ovate, with apex acute. Calyx 3-5 mm long; lobes 

suborbicular. Corolla cream-coloured, conspicuously and sweetly fragrant, funnel- 
shaped (narrowly tubular in basal half); tube 20- 31 mm long; mouth 8-12 mm wide; 
lobes oblong, 9-14 mm long, 4-9 mm wide. Stamens inserted in upper Vi of tube, not 

or just exserted; anthers 3.5-4 mm long. Pistil 23-26 mm long, not or only just exserted 

beyond mouth; stigma subovoid to capitate, entire to slightly bilobed. Fruit globular 

to ellipsoid, 1.6-3 cm long, 1-1.9 cm wide; with mature epidermis red, bright pink or 
white, flesh and pulp white; pedicel robust, becoming thicker immediately below 
fruit, somewhat lengthened; calyx slightly enlarged. 

Distribution: Endemic to North Queensland (Cook district), Australia. 

Habitat: Occurs as an understorey tree of coastal or near-coastal closed rainforest 
communities, usually in temporarily inundated or swampy soils, typically behind 

mangroves and on the low-lying areas of the lower reaches of creeks. Altitude sea 
level to 500 m, rarely to 700 m. 

Notes: This species has close affinities with F. gracilipes (q.v.). This is one of two 
species that occurs in Australia. Fagraea cambagei is a coastal to near-coastal, riparian 

species that occurs at low altitudes (sea level to 500 m, rarely to 700 m), whereas the 
other Australian species (F. fagraeacea s. str.) occurs in rocky areas at higher altitudes 

(700-1350 m). The leaves of F. cambagei have petioles 20-35 mm long (F. fagraeacea has 

petioles (5—)10—27 mm long). The leaf lamina of F. cambagei is elliptic to obovate and 
7-23 x (4.5-)7-9 cm (F. fagraeacea usually has elliptic, sometimes ovate or slightly 

obovate leaves, 5—10(—12) x 1.8—4.5 cm). The midrib in F. cambagei is distinctly raised 

on the lower surface and the veins are usually distinct, whereas the midrib is more or 
less raised on the lower surface of F. fagraeacea and the veins are usually indistinct or 

not visible. Although both species have metabotryoidal inflorescences, those of 
F. cambagei are compact with the a2 axes only slightly divergent from the a, axis, 
whereas the inflorescence of F. fagraeacea is open with the a, axes strongly diverging 

from a, axis. The peduncles and pedicels of the former species are robust whereas 

those of the latter are slender. Although there is considerable overlap in the number 
of flowers per inflorescence in each species, F. fagraeacea usually has more. Fagraea 

cambagei has larger flowers than F. fagraeacea (calyx 3-5 mm long and 1.5-3(-4) mm 

long, respectively; corolla tube 20-31 mm long and 7-21 mm long, respectively, with 
corolla mouth 8-12 mm wide versus (3—)5—8 mm wide; corolla lobes 9-14 mm long 

and (3-)6-8 mm long, respectively). The fruits of F. cambagei are larger than those of 

F. fagraeacea (1.6-3 x 1-1.9 cm and 0.6-1.5 x 0.4-1.2 cm, respectively). 



370 Telopea Vol. 5(2): 1993 

The whole fruits of this species are eaten by cassowaries, whereas the seeds are eaten 
by other birds and rodents, particularly Uromys caudimnculatus (White-tailed Rat)(Irvine, 
pers. comm.), that characteristically leave the white pulp largely uneaten. 

Seedlings: Germination is phanerocotylar (Hyland 7037 - QRS 37837). Three month 
old seedlings have broadly ovate leaves (1-2 cm long, 1-1.6 cm wide) with leaf-base 
cordate to broadly cuneate (Hyland 7037 - QRS 37837). One year old seedlings have 
elliptic to obovate leaves (lamina 11-17 cm long, 4.5-6 cm wide; Hyland 7037 - QRS 
37839). Older seedlings not known. 

Bark & wood: Outer bark flaky (but segments hard and not detachable) to slightly 
fissured; subrhy tidome green to yellow or brown/cream-coloured; outer blaze cream- 
coloured to yellow, fibrous; inner blaze cream-coloured to yellow, fibrous, with dark 
yellow to orange-coloured short vertical stripes; wood yellowish, hard and heavy. 

Selected specimens (25 examined): Queensland: Cook: State Forest Reserve 143, Little Mossman 

Logging Area, Gray 951, 27 Mar 1978 (QRS 23403); Gray 3352 (QRS 76102, 76103); Portion 202, 

Parish of Alexandra, Cray 5167,30 Jan 1990 (QRS 93032, 93033); Noah Creek, [Daintree National 

Parkl, Hyland 1059 RFK.tQ Oct 1967 (QRS 51417-51419); Portion 62, Noah Creek, Hyland 7037, 
7 Nov 1973 (QRS 37834-37839); Thornton Beach, Hyland 13431,15 Dec 1987 (QRS 86517, 86518); 

near bank of Flin Creek, SW of The Pinnacle, 8 km NE of Julatten, Moriarty 2200,17 Jan 1977 (BR1 

234252; QRS 3135); 2 km SW of the Pinnacle, c. 13 km SSE of Mossman, Moriarty 2323,8 Jun 1978 

(QRS 35921); State Forest Reserve 755, Douglas Creek, via the Palmerston Highway, Unwin 607, 
28 Jun 1978 (QRS 32400); Oliver Creek, a tributary of Noah Creek, [Daintree National Park], 

Webb & Tracey 11596, May 1972 (BR1 292486, CANB 338289, QRS 77615). 

5. Fagraea fagraeacea (F. Muell.) Druce, Rep. Exch. Club Brit. Is. 1916: 623 (1917). 

Basionym: Gardneria fagraeacea F. Muell., Fragm. 6: 130 (1868). Homotypic synonym: 

Fagraea muelleri Benth., FI. Austral. 4: 368 (1869), nom. illeg. 

Lectotype (here chosen): 'Sea View Range' [in Dallachy's hand], Dallachy s.n., 30 May 
1865 (MEL 1610794). Other type material: 'Rockingham's Bay' [possibly in Mueller's 
hand], Dallachy s.n. (MEL 1610793). [Refer typification notes below.] 

Shrub less than 3 m high, or small to medium tree (3-)5-20 m high. Leaves with 

petiole (0.5-)l-2.7 cm long; lamina usually elliptic, sometimes ovate or slightly 
obovate, 5-10(-12) cm long, 1.8-4.5 cm wide; base cuneate; apex obtuse or shortly 
acuminate (acumen 3-10 mm long); midrib slightly raised on lower surface; veins 
indistinct or not visible; stipules often indistinct, split into 2 small axillary halves 

which are partly adnate to petiole. Inflorescences terminal, metabotryoidal, open with 
a2 axes strongly diverging from a, axis, (3-)15-30(-50)-flowered; peduncles and pedi¬ 

cels slender; prophylls inserted from just below calyx to Vi way up pedicel, broadly 
triangular to ovate, with apex acute. Calyx 1.5—3(—4) mm long; lobes suborbicular. 
Corolla cream-coloured, conspicuously fragrant, narrowly funnel-shaped; tube 7-10 
(-20) mm long; mouth (3-)4-5 mm wide; lobes oblong, (3—)6—8 mm long, (2-)4-5 mm 

wide. Stamens inserted in upper 'A of tube, long-exserted; anthers 2-2.5 mm long. 
Pistil 25-30 mm long, exserted 5-10 mm beyond mouth; stigma subovoid to capitate, 

entire to slightly bilobed. Fruit globular to slightly ellipsoid, 0.6-1.5 cm long, 0.4-1.2 
cm wide; mature fruit with epidermis red, t>right pink or white, frequently white 

with a faint pink tinge, flesh and pulp white; pedicel slender, becoming thicker im¬ 
mediately below fruit, somewhat lengthened; calyx slightly enlarged. 

Distribution: Endemic to North Queensland (Cook and North Kennedy districts), 
Australia. The type (from the Sea View Range) and Conn 3656 (Brown & Doust)(from 
Mt Spec National Park, near Paluma) appear to represent disjunct populations. 
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Additional collecting in the Cardwell Range to Mt Spec National Park area is 
required to verify the distribution of this species in the region. 

Habitat: Occurs in rocky (granite) mountainous rainforest communities. Altitude 700- 
1350 m. 

Notes: This species is morphologically similar to F. sp. (Southern New Guinea) (refer 

to 'Key to species' for the differences between the two taxa). The flowers of this 
species, particularly the corolla tube, are usually shorter than those of the F. sp. 
'Southern New Guinea' (namely, corolla tube 7-10(-20) mm long, 15-20 mm long 
respectively). 

Differences between this species and the other Australian species (F. cambagei) are 

discussed under the latter species. Juvenile leaves of this species are superficially 
similar to the mature leaves of F. cambagei. Therefore sterile material is often difficult 

to identify with certainty. The juvenile leaves of F. fagraeacea tend to have a slightly 
obovate lamina, 15-20 cm long, 4.5-6 cm wide. 

Typification: The locality of the type material as cited in the protologue (namely, 'In 
silvis ad sinum Rockingham Bay', Mueller 1868: 130) appears to be a generalised 
locality that applies to several of Dallachy's collections from this region. There are 
two Dallachy collections of this taxon (both at MEL) from the Rockingham Bay 

region. One collection (herbarium sheet MEL 1610794) cites 'Sea View Range' (in 
Dallachy's hand), as the collecting locality, whereas the other (MEL 1610793) has the 

more general citation: 'Rockingham's Bay' (possibly in Mueller's hand). Both are 
regarded as type material, but the herbarium sheet with the more precise locality in 
Dallachy's hand is here chosen as the lectotype. 

Seedlings: Germination not known. Two to three month old seedlings have broadly 

ovate leaves (1 cm long, 1 cm wide) with leaf-base cordate (Hyland 11455 - QRS 
68068, 68905). One year old seedlings have elliptic to obovate leaves (lamina 5-7 cm 
long, 1.7-2.5 cm wide; QRS 72814, 73175). Two year old seedlings have leaves that are 
slightly obovate, 10.5-12.2 cm long, 4^.5 cm wide (QRS 37842). 

Bakk & wood: Outer bark grey to grey-brown, more or less fissured, flaky or fluted, 
lenticels inconspicuous; subrhytidome green to yellow or brown/cream-coloured; 
outer blaze cream-coloured to yellow, fibrous; inner blaze cream-coloured to yellow, 

fibrous, with brown or dark cream-coloured short vertical stripes; wood yellowish, 
hard and heavy. 

Selected specimens (46 examined): Queensland: Cook: Elick 106 (QRS 96622, 96623); State Forest 
Reserve 185, |Mt Haig], Haig Logging Area, Cray 2353, 6 Jan 1982 (QRS 67409, 68905, 73175); 
State Forest Reserve 194, [c. 6 km WSW of Atherton]: Hyland 6688, 2 Mar 1973 (BRI 115301, 
CANB 261419, QRS 37846-37848); Hyland 7867, 22 Nov 1974 (QRS 19573, 19574); Hyland 11455 
(QRS 66972, 66973, 68068, 72814); Irvine 619, 20 Aug 1973 (QRS 37844); Irvine 626, 20 Aug 1973 
(BRI 115024, CANB 257082, QRS 37840-37842); Moriarty 1999, 15 Mar 1976 (BRI 234253, CANB 
296526, QRS 37825, 37826); State Forest Reserve 143, Mt Lewis, North Mary Logging Area, EP/ 
18, Sanderson 542, 12 Nov 1973 (QRS 37843); State Forest Reserve 185, Mt Haig, Stocker 764, 9 
Aug 1971 (BRI 102182, CANB 412109, QRS 37850). North Kennedy: 1 km (by road) E of Paluma, 
Mt Spec National Park, Conn 3656 (Brown & Doust), 8 June 1992 (NSW 256625). 

Selected specimens examined with juvenile leaves: State Forest Reserve 194, [c. 6 km WSW of 
Atherton], EP/18, Risley 251, 10 Jan 1978 (QRS 19145); State Forest Reserve 143, Mt Lewis, 
North Mary Logging Area, EP/18, Sanderson 492 (QRS 37845); Garrawalt, Burgoo Logging 
Area, EP/19, Sanderson 671, 3 Jul 1975 (QRS 37831, 37832); Emerald Logging Area, Sanderson 
1298, 22 Nov 1977 (QRS 17397); State Forest Reserve 194, [c. 6 km WSW of Atherton], Whiffin 
609, 17 Mar 1973 (QRS 37824). 
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6. Fagraea sp. (Southern New Guinea) 'F. muelleri race' sensu Leenhouts (1962), non 
Benth. (1869). 

Small to medium tree, 5-20 m high. Leaves with petiole (1.6-)2-2.6(-3.5) cm long; 
lamina elliptic to obovate, sometimes narrowly so, 8.4-16.8 cm long, (3.6-)4.5-7.3 cm 
wide; base attenuate to cuneate; apex usually shortly acuminate (acumen 3-5 mm 
long), occasionally obtuse; midrib slightly raised on lower surface; veins faint to 
indistinct; stipules often indistinct, split into 2 small axillary halves, that are partly 

adnate to petiole. Inflorescences terminal, metabotryoidal, open with a, axes strongly 
diverging from a, axis, 9-15(-20)-flowered; peduncles and pedicels slender; prophylls 
usually inserted from just below calyx to '/•> way up pedicel (rarely on lower Vi ), 
broadly triangular to ovate, with apex acute. Calyx 2.5-3.5 mm long; lobes 
suborbicular. Corolla white to cream-coloured, turning yellow with age, narrowly 
funnel-shaped; tube 15-20 mm long; mouth 4-5 mm wide; lobes ± oblong, 4-7 mm 

long, 3-4 mm wide. Stamens inserted near mid-point of tube, just to distinctly exsert- 
ed; anthers c. 2 mm long. Pistil 23-25 mm long, exserted 4-5 mm beyond mouth; 
stigma capitate, entire or faintly bilobed. Fruit globular 1.2-1.4 cm diameter, or ellip¬ 
soid and c. 1.8 cm long; colour of mature fruit white, once recorded as orange (McVeagh 
NGF 8282); pedicel slender, not or only slightly lengthened; calyx not or only slightly 
enlarged. 

Distribution: Endemic to New Guinea; recorded from the Morehead-Weam and 
Oriomo areas of the Western district and from near Port Moresby in the Central 
district. 

Habitat: Occurs in gallery woodlands and forests, sometimes in more open forests, 
frequently inundated during the wet season, at low altitudes (from 25 to 70 m). 

Notes: The lack of good herbarium collections and adequate field observations make 
it impossible to fully evaluate the taxonomic status of this taxon. From herbarium 

material, Fagraea fagraeacea s. str. (as represented in Australia) is morphologically 
similar to what is here referred to as F. sp. (Southern New Guinea). The differences, 
as summarised in the 'Key to species', appear to be trivial and it is suspected that 

they might not be maintained by additional collections. However, the habitat of each 
is sufficiently distinct to suggest that specimens from lowland gallery woodlands and 
forests that are frequently inundated and those from rocky mountainous rainforest 
communities (at 700-1350 m altitude) probably represent separate species. Additional 

collections and ecological observations are required so that their features can be more 
precisely defined. 

Bark and wood: Outer bark light to dark grey, irregularly vertically fissured or cracked 

into long rectangular flakes; inner bark cream- to straw-coloured; blaze cream- to 
straw-coloured, streaked or speckled with amber, aromatic (smelling like over-ripe 
apples - Pullen 7194); wood moderately hard and dense, yellowish to toffee-coloured; 
heartwood turning pink when cut. 

Selected specimens examined (10 seen): New Guinea: DiguI: Along river Digoel, near Koeweh, 
Versteegh BW 4835,15 Nov 1957 (LAE 49237); Western: c. 2 miles SE of Morehead Patrol Post, 
Pullen 7194, 29 Aug 1967 (BRI, CANB, LAE 114637, US 2916283); Morehead, Henty & Foreman 
NGF 49307, 8 Nov 1972 (CANB 304584, LAE 203400, NSW, US 3001386); Upper Oriomo River, 
McVeagli NGF 8282, 26 May 1960 (CANB 99523); Central: Port Moresby subdistrict, Kairo NGF 
30840, 19 Aug 1967 (LAE 100577). 
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7. Fagraea dolichopoda Gilg & Bened., Bot. ]ahrb. 54: 196 (1916). 

Type: New Guinea: West Sepik: Felsspitze, Ledermann 12859 [8 Jul-29 Aug 1913] (holo 

B - photo seen). 

Small to medium tree, 2.5—10(—25) m high, once recorded as epiphyte (Craven & 
Schodde 1262). Leaves with petiole 1.3-2.7 cm long; lamina narrowly obovate to 

narrowly elliptic, (5.5-)8.5-12.5 cm long, 2.1—4(— 5) cm wide; base attenuate to cuneate; 
apex usually distinctly acuminate to attenuate (acumen 5-12 mm long), rarely obtuse; 
midrib slightly raised on lower surface; veins faint or not visible; stipules often indis¬ 

tinct, split into 2 small axillary halves which are partly adnate to petiole. Inflorescences 
terminal, metabotryoidal, open with a2 axes strongly diverging from a, axis, (3—)5—7- 

flowered; peduncles and pedicels slender; prophylls inserted on upper V\ of pedicel, 
broadly triangular to ovate, with apex acute. Calyx 4-5 mm long; lobes suborbicular. 
Corolla white to cream-coloured or somewhat yellowish, often with green tinge, fra¬ 

grant, funnel-shaped to almost campanulate in distal half; tube (20-)25-27 mm long; 
mouth 10-13 mm wide; lobes + oblong, (7-)9-10.5 mm long, (5—)7—10 mm wide. 

Stamens inserted just below mid-point of tube, long-exserted; anthers 2.5-3 mm long. 

Pistil 32-35 mm long, exserted c. 10 mm beyond mouth; stigma capitate, entire. Fruit 
ovoid, c. 1.5 cm long (immature), white; pedicel slender, becoming slightly thicker 
immediately below fruit, slightly lengthened; calyx slightly enlarged. 

Distribution: Endemic to New Guinea (including Bismarck Archipelago); recorded 

from the West Sepik, Morobe, Milne Bay, Papuan Islands and New Ireland districts. 

Habitat: Occurs in Nothofagus-dommaled moss and montane forests, at 700-2300 m 

altitude. 

Notes: This species has close affinities with F. amabilis (q.v.). 

The identity of Vims LAE 59932 is uncertain; however, it is probably a broad-leaved 

variant of F. dolichopoda. 

Bark & wood: Outer bark is brown to light grey or cream-coloured, with irregular 
vertical ridges; inner bark straw-coloured, brittle and fibrous; wood dark straw- 

coloured to white. 

Selected specimens (13 examined): New Guinea: West Sepik: Prospect Creek near Frieda River, 
Telefomin subdistrict, Henty & Foreman NGF 42592, 24 Jun 1969 (BRI, CANB 206703, LAE 
112983, NSW). Morobe: near Wengomanga, via Oiwa, Aseki Patrol Area, Craven & Schodde 1262, 
11 Apr 1964 (CANB 199972); Spreader Divide, between Aseki and Menyamya, Streimann & 
Kairo NGF 42408, 19 Nov 1970 (BRI, CANB 223949, LAE 126354, K); Basaeng Ridge, track to 
Moraegoe, Vinos LAE 59932,10 Oct 1977 (BRI, CANB 412095, LAE 236274, NSW). Milne Bay: S 
slope of Mt Rumabubu, Benjamin LAE 67865, 3 Dec 1977 (BRI, CANB 411982, LAE 238262, 
NSW, QRS 60340, US 2893920); N slopes of Mt Dayman, Brass 23034, 22 Jun 1953 (CANB 
124994, LAE 13187, US 2496142). Papuan Islands: Fergusson I., mountains between Agamoia 
and Ailuluai, Brass 26075, 7 Jun 1956 (CANB 56210, LAE 24029). New Ireland: 'Bismarck Archi¬ 
pelago' [?Mussau Island], Dissing & Sandermann 2298, Apr 1962 (LAE 222758). 
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Epacris sparsa (Epacridaceae) reinstated 

J.M. Powell and T.A. James 

Abstract 

Powell, J.M. mid James, T.A. (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney, 
NSW, Australia 2000) 1993. Epacris sparsa R. Br. (Epacridaceae) reinstated. Telopea 5(2): 375-380. 
The poorly known and inadequately described species, Epacris sparsa R. Br., is re-examined on 
the basis of recent collections of flowering and fruiting material. Notes on habitat and conser¬ 
vation status are given. It appears to be most closely related to E. impressa and E. longiflora. 

Introduction 

Epacris sparsa was described by Robert Brown (1810) from specimens collected from 

the Grose River area. New South Wales. The material was past flowering but the 

persistent long style and the Epacris-type ovary enabled him to place it correctly in 

the genus Epacris. In 1855 other specimens, again without flowers, were presented at 

the Paris Exhibition, as noted by Bentham (1869): 'Specimens without flower of the 

Sydney Woods collection, Paris Exhibition, 1855, n. 148, McArthur, said to be from a 

shrub of 10 to 15 ft., appear from the foliage to be this species, which, however, must 

remain in some measure doubtful till more perfect specimens have been examined.' 

Efforts to collect further specimens were unsuccessful and consequently the species 

was relegated to a footnote as a doubtful species in the first census of New South 

Wales plants (Maiden & Betche 1916). Maiden noted to Betche (correspondence 17 

September, 1906) 'I have made a special [excursion] to the Grose River to find this 

[species] but could find nothing to com..[compare] with it. No one has found it since. 

1 think it ought to [be] put in the Species dubiae [of] our Census'. Betche had, in fact, 

written to the British Museum (Natural History) about the species in 1906 and re¬ 
ceived a reply from J. Britten that the 'single specimen of Epacris sparsa is far from 

satisfactory ...' (correspondence J. Britten to E. Betche, October 16,1906; held at NSW). 

He forwarded a fragment, however, and provided a transcript of Brown's manuscript 

description. 

In the 1981 census of New South Wales plants it was listed as 'previous record not 

substantiated' (Jacobs & Pickard 1981). Two specimens of Epacris sparsa, one fragmen¬ 

tary, the other with leaves and flowers, were collected in 1970 from the Grose River 

below Faulconbridge Point by L.H. Williams and D. Perrin respectively. Although 

deposited at the National Herbarium of New South Wales the significance of these 

specimens was not recognized at the time. A more recent collection, by T.A. James 

in 1991 from the Grose River at Avoca Vale Reserve, prompted further investigation 

and recognition of its significance, and the subsequent collection of flowering 

material allows more complete documentation of the species. 
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Epacris sparsa R. Br. 

Brown (1810: 551). 

Type citation: '(J.) v.v/ 

Lectotype (here designated): New South Wales: Central Coast: Grose River, R. Brown, 

1803-5 (BM). 

A slender erect shrub 30-90 cm high, lignotuberous; stems brown or red-brown, 
glabrous, with smooth to somewhat stringy bark; branchlets pinkish red-brown, 

villous, with prominent cup-shaped leaf scars. Leaves evenly spaced, erect to spread¬ 
ing (Figure la), narrowly ovate or elliptic (Figure If), 11.2-19.5 mm long, 2.4-5 mm 

wide, acute, apiculate or mucronulate, the tip 0.1-0.5 mm long; base cuneate; lamina 
flat (Figure 2a), concolorous, glabrous, with veins inconspicuous above, striate below, 
actinomorphic with some branching to the margin; margin with thicker cuticular rim 
abaxially, entire; petiole distinct, often reddish, 1-2.2 mm long, glabrous or pubescent. 

Young leaves pink-red. Floiuers conspicuous, spreading to pendant (Figure la), sol¬ 
itary in upper axils; peduncles 2.4-3.2 mm long, villous, sparsely clothed with a few 

small narrowly ovate, acute bracts. Bracts subtending flower 10-12, scarious, increas¬ 
ing in size to sepals, ov'ate to sub-orbicular, 1.2-3 mm long, 1-1.6 mm wide, acute, 
striate, glabrous except for the minutely fringed margins. Sepals ovate-elliptic, 3.1-3.8 
mm long, 1.4—1.6 mm wide, acute, glabrous except for the minutely fringed margins. 

Corolla-tube white, long-cylindrical and well exceeding sepals (Figure lc-e), 16.2-20 
mm long, 3.5-5 mm diameter, glabrous; lobes much shorter than tube, erect, ovate to 

sub-orbicular, 2.6-2.9 mm long, 2-2.5 mm wide, obtuse, glabrous. Anthers hidden in 
tube, rectilinear, reddish, 2-2.2 mm long, attached to the filament at or just above the 

midpoint; filaments terete, 0.2-0.5 mm long, inserted 1-1.5 mm below the base of the 
lobes. Ovary oblate (Figure 2c), 0.8-0.9 mm high, 1.2-1.3 mm wide, lobed, glabrous; 
style filiform, terete, 20.4-20.5 mm long, inserted to midpoint of ovary; stigma lobed, 

0.2-0.25 mm high (Figure 2d); nectary 0.2-0.4 mm high, with shallowly lobed upper 
margin (Figure 2c). Capsule 1.4—1.8 mm high, 5-lobed (Figure lb); seeds ovoid to 
sub-deltoid, 0.75-0.85 mm long, 0.4-0.65 mm wide, the surface evenly reticulate 

(Figure 2b,e). 

Flowering and fruiting time: Flowers May-June; capsules ripe in September. 

Distribution: Known only from the lower Grose River area on the Central Coast of 

New South Wales. 

Habitat: Found at the base of rock faces or on rock platforms in the riparian flood 
zone, confined to pockets of damp sandy clay soil derived from exposed shale lenses 

between Hawkesbury Sandstone beds. The sites are frequently subject to high mois¬ 

ture from wind-driven spray and would be inundated during periods of high rain¬ 
fall. Associated species include Tristaniopsis laurina, Leptospermum sp. aff. trinervium, 

Allocasuarina littoralis, Acacia longifolia, Crevillea sericea and Lomandra fluviatilis. 

Population size: Four populations are known. The largest, of about 150 plants, occurs 
in the Avoca Vale Reserve, south-west of North Richmond, and a smaller population, 

of about 30 plants, is present near Faulconbridge in the Blue Mountains National 

Park. The other two populations are much smaller. 

Conservation: A conservation status of 2VC is appropriate following the criteria of 

Briggs & Leigh (1988). 

Notes: Epacris sparsa appears to be most closely related to £. impressa Labill. and 
£. longiflora Cav. and more distantly related to £. calvertiana F. Muell. These taxa all 

have long-tubed smooth-surfaced corollas (tube 1.5-5 times the sepal length), and 
corolla lobes much shorter than the tube (lobes 'A —V? th length of tube). The 

anthers are linear, ± hidden in the throat, inserted 1-1.5 mm below the base of the 
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Figure 1. Flowering branch, flower and fruit structure of Epacris sparsa. a, Flowering branch 

(scale bar = 15 mm); b, fruit and seed (scale bar = 3 mm); c, d, flower and flower section (scale 

bar = 5 mm); e, detail of ovary and nectary (scale bar = 3 mm); f, detail of leaf and transverse 

section (scale bar = 3 mm). a,c-f, Powell 4817; b, James 1249 & Kodela. 
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corolla lobes; the filaments are very short, terete and attached to the anther above the 
midpoint. The ovary is oblate, the style longer than the tube and the stigma clearly 
lobed. The seeds are usually ovoid and the surface evenly reticulate. The main differ¬ 
ences between the species (Table 1) are in leaf attributes, flower position and abun¬ 
dance, number of bracts subtending the flowers, style thickness, nectary margin, and 
capsule and seed size. Pollen tetrad size and surface ornamentation (Figure 3) 
provide further evidence of the relationship of E. sparsa to the other species listed. In 
tetrad size E. sparsa, with grains ranging 44.7-55.1 pm (mean 50.5 pm), is intermediate 
in size between E. impressa (range 44.9-49.3, mean 47 pm), £. calvertiana (range 
44.4-50.2, mean 46.3 pm) and E. lotigiflora, with grains ranging 54-60.1 pm (mean 
57.6 pm). All have pollen tetrads with finely fossulate surfaces and smooth colpus 
margins. In £. sparsa the lumen is smaller than in E. hmgiflora but in both it reduces 
in size towards the poles and colpi, whereas in E. impressa and E. calvertiana lumen 
size is more constant over the entire surface. 

Selected specimens: New South Wales: Central Coast: Grose River, Blue Mountains National 

Park, James 1316, Hind, Chappie & Radford, 21 June 1992 (NSW), Perrin 1, May 1970 (NSW); 

Linden Creek, Blue Mountains National Park, James 1317, Hind, Chappie & Radford, 21 June 1992 

(NSW); Grose River, Avoca Vale Reserve, James 1249 & Kodela, 15 Sep 1991 (NSW); Burralow 

Creek, Powell 4817, 23 May 1992 (NSW). 

c d e 

Figure 2. E. sparsa. Scanning electron micrographs of a, transverse section of leaf (x 250); 

b, stigma (x 80); c, seed (x 55); d, surface of seed (x 110); e, stylebase, ovary and nectary (x 40). 
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Figure 3. Pollen tetrads and pollen surface sculpture of E. sparsa and related species. 

a, b,f-h, tetrads, x 550; c-e,i,j, tetrad surface detail, x 1100. a,d, E. sparsa polar view; 

b, c, E. impressa polar view; e,h, E. sparsa equatorial view; f,i, E. longiflora equatorial view; 

g,j, E. calverliana equatorial view. 
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Table 1. Differences between E. sparsa and related species. 

Attribute E. sparsa E. impressa E. longiflora E. calvertiana 

Leaf shape narrowly ovate to ovate elliptic to 
ovate linear- ovate 
or elliptic lanceolate 

Leaf apex, tip acute, acute- acuminate, subulate 
apiculate or acuminate, aristate 
mucronulate aristate 

Leaf base cuneate truncate cordate or 
obtuse 

cuneate 

Leaf margin entire, 

thickened 
scabrous scabrous scabrous 

Petiole length (mm) 1-2.2, <0.5, 0.6-1.1, 0.9-1.4, 
distinct indistinct distinct distinct 

Flower position, spreading, spreading to pendant, spreading, 
abundance few pendant, 

many 
many few 

Number of bracts 10-12 15-24 15-18 20-26 
Flower colour white white, pink red-tubed, white, cream 

or red white-lobed or tube 
or all white pink to red 

Style thickness filiform thick, inflated 
above ovary 

filiform filiform 

Nectary margin shallowly rounded irregularly irregularly 
lobed, 

and toothed 
toothed toothed 

Capsule height (mm) 1.4-1.8 2.2-2.7 2.4-3.7 2.6-3.0 
Mean seed size (mm) 0.81 x 0.52 0.76 x 0.44 0.74 x 0.5 0.58 x 0.39 
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New species and subspecies of Leucopogori 
(Epacridaceae) in New South Wales 

J.M. Powell and G. Robertson 

Abstract 

Powell, J.M. and Robertson, G. (National Herbarium of New South Wales, Royal Botanic Gardens, 
Sydney, NSW, Australia 2000) 1993. New species and subspecies o/Leucopogon (Epacridaceae) in New 
South Wales. Telopea 5(2): 381-397. Two new species are described: Leucopogon cicatricatus 
J. Powell and L. trichostylus J. Powell, and a new subspecies within Leucopogon fletcheri Maiden 

& Betche established: subsp. brevisepalus J. Powell. Notes on the nomenclature, distribution 

and ecology are given. 

Introduction 

Leucopogon in the broad sense, the largest genus in the family Epacridaceae, has been 

the focus of revisionary studies for a number of years and many new taxa are being 
recognized. Some 31 species and two subspecies of Leucopogon were recorded, and a 

further four taxa were noted as requiring investigation to establish their identity and 
status, in the 1981 census of plants in New South Wales (Jacobs & Pickard 1981). 
Study of these collections while preparing a treatment for the Flora of New South 
Wales has led to the recognition of three new taxa. 

Leucopogon cicatricatus J. Powell, sp. nov. 

Species propria; folia conferta, anguste oblonga, convexa marginibus recurvis, subter 

valde parallelinervia et ceraceo-glauca; cicatrices foliorum prominentes. Flores con- 
spicui; spicae erectae breves ad apices ramulorum fasciculatae; tubus corollae sepala 
aequans vel tantum superans; limbus corollae tubum aequans vel eo longior, intus 

dense albo-barbatus. Drupa coccinea depresso-globosa, 5-9-locularis. 

Type: New South Wales: Northern Tablelands: Wrights Lookout Track, New England 
National Park, J.M. Powell 2979, 2 Sep 1987 (holo NSW 206010; iso BRI, K). 

A slender to erect sparsely branched shrub, sometimes more compact, usually 50-70 

cm high, sometimes up to 120 cm. Stems thin, erect, brown or grey-brown, glabrous, 

with smooth to somewhat tessellated bark and with prominently raised, crowded leaf 
scars, giving a scarred appearance; branchlels red-brown, with prominent ridged nodes 
giving a torulose aspect, scabridulous to hispidulous. Leaves often densely crowded 

on branchlets (Figure la), erect, sub-erect or occasionally horizontally spreading, 
spiral; lamina narrowly oblong or linear, 9.9-18.5 mm long, 1.4-2.5 mm wide 

adaxially (lamina length: width ratio = 6-11:1); apex acute, with mucro 0.3-0.8 mm 
long; base narrowing; lamina convex adaxially (Figure lb), glabrous, discolorous, 

waxy-glaucous and strongly ribbed and furrowed abaxially (Figure 2a, b); margins 

recurved, entire (Figure 2a); petiole distinct, 0.5-1.5 mm long, glabrous or hispidulous. 

Leaves at the start of the growing season (enclosed initially in brown, ovate, tomen- 
tose bracts) thin, flat or slightly concave adaxially, with hyaline and ciliolate margins 

towards the apex. Inflorescences terminal on short shoots or in the uppermost axils of 
the main branches, the spikes erect, 7-12 mm long, clustered, and just overtopping 

the leaves (Figure la), each with 2-6 flowers plus a bud-like rudiment and up to 4 or 
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5 sterile bracts at the base; peduncles woolly. Flowers conspicuous, erect, the corolla 
white, the buds often pink-tipped. Bracts ovate, 1.1-1.8 mm long, 1.2-1.9 mm wide, 
sub-obtuse or obtuse, with a very small callus, striate-veined, puberulent, with ciliol- 
ate margins. Bracteoles ovate, 1.8-2.4 mm long, 1.6-2 mm wide, acute or broadly 

acute, keeled, puberulent to tomentose outside; margins ciliolate to ciliate towards 
the apex. Sepals often reddish, broadly ovate, 2.7-3.8 mm long, 1.8-2.5 mm wide, 
broadly acute or obtuse with a callus, the midrib inconspicuous, puberulent to 
tomentose outside and with the margins ciliate. Corolla: tube sub-campanulate, quite 
fleshy, equal to or just exceeding the sepals (Figure lc, d), 2.2-2.8 mm long, 1.7-2.1 

mm wide, glabrous outside, pilose at the throat or over the upper half inside; lobes 

Figure 1. Flowering branch, leaf, flower and fruit structure of Leucopogon cicatricatus J. Powell, 

a, flowering branch (Powell 1050 & Armstrong, scale bar = 5 mm); b, detail of leaf and transverse 

section (Poivell 1050 & Armstrong, scale bar = 4 mm); c,d, flower and flower section (Burgess 
H213, scale bar = 2 mm); e,f, fruit structure (Biims NSW 248971, scale bar = 2 mm). 
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triangular, equal to or longer than the tube, 2.5-3.0 mm long, 0.8-1.1 mm wide, acute, 
glabrous outside, woolly inside with ornamented hairs (Figure 2e) that are longer 
over the upper half. Anthers obvious at the throat, 1.1-1.3 mm long, with a minute 
recurved sterile tip; filaments 0.2-0.3 mm long, attached near the apex of the anther 
(Figure 2c). Ovary ovoid or almost rhomboidal, 0.8-1.3 mm high, 1.1-1.4 mm wide, 
usually slightly ribbed, glabrous, 5-9-locular; style 0.7-1.3 mm long, cylindrical and 
papillose near stigma, cone-like below, broadening to ovary (Figure 2f), not exserted 
from the corolla-tube; stigma minute; nectary annular, 0.4-0.5 mm high, with irregu¬ 
lar upper margin (Figure 2f). Fruit bright red, fleshy, exceeding the sepals, depressed- 
globose, 3.8-5.3 mm high, 4-6 mm wide, flat-topped, smooth or ridged, glabrous, the 
style-base persistent (Figure le, 0; woody endocarp strongly ridged. 

Figure 2. Scanning electron micrographs of L. cicatricatus J. Powell, a, lower leaf surface (x 22); 

b, lower leaf surface (x 44); c, anther and filament attachment, from dorsal side (x 60); d, lower 

leaf surface wax (x 1650); e, corolla hair (x 1100); f, gynoecium (x 35); g, pollen tetrads and 

dyads (x 500); h, detail of tetrad (x 840). 
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Derivation of epithet: From the Latin cicatricatus, scarred, referring to the prominent 
leaf scars on the branches. 

Flowering and fruiting period: Flowers August to November. Fruits are recorded 
from August to December (mainly September) and also rarely in June suggesting that 
they mature over the winter. 

Habitat: Grows at high altitudes (1000-1600 m) in rock crevices and on exposed 
windswept plateaus and mountain summits in sparse shrubby vegetation (dominat¬ 

ed by Myrtaceae, Epacridaceae and sometimes Allocasuarim) on skeletal sandy soils 
over granite or other igneous rocks. 

Distribution: Known from the North Coast and Northern Tablelands of New South 
Wales and from Mt Barney in the McPherson Range, Queensland (Figure 3). 

Conservation status: Although populations are isolated and usually relatively small, 
the species is conserved in New England and Cathedral Rock National Parks, in 

Bulga State Forest and on Mt Barney; a conservation value of 3RC is appropriate 
following Briggs & Leigh (1988). 

Notes: This species is very distinct from other eastern Australian Leucopogon species; 
its relations lie more in Western Australia with such taxa as L. atlwrolepis Stschegl. 
and L. mollis E. Pritzel. Currently it is placed within Bentham's Section Perojoa, series 
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Australes (Bentham 1869) and will remain within Leucopogon in the strict sense when 

generic changes are formalized (Powell, unpublished work). Although known previ¬ 
ously as Leucopogon sp. aff. pedicellatus because of the superficial resemblance of the 

leaves to that species, it is not closely related to it. L. pedicellatus C. White is being 
transferred to the genus Lissanthe (Powell, unpublished ms.). 

The pollen of L. cicatricatus is in tetrads and modified tetrads (dyads and monads), 
tricolporate and scabrate (Figure 2g, h). The corolla hairs are single celled, straight, 

with sparse linear tubercles (Figure 2e). The ribbed and furrowed leaf undersurface 
has waxy hairs along the furrows (Figure 2a, b); the wax is mixed ribbon and plate 

wax (Figure 2d), following the terminology of Mihaich, Crowden & Powell (unpub¬ 

lished ms.). 

Selected specimens examined: New South Wales: North Coast: Bulga State Forest, Rowleys Rock 
Trig, Burgess H273, 15 Sep 1976 (NSW); Comboyne, Chisholm 442, Jun 1934 (NSW); Comboyne 
Plateau, Stanton, Aug 1952 (NSW 248967). Northern Tablelands: Carrai State Forest, near Spokes 
Trail, Binns, 10 Dec 1986 (NSW 248971); Round Mountain, Snowy Range, Burgess, 26 Sep 1972 
(NSW 248969); Wrights Lookout track. New England National Park, Powell 2978, 2 Sep 1987; 
Snowy Mountain Range, 3.5 km NNE of Round Mountain, Telford 70420, 27 Sep 1987 (CBG, 
NSW, MEL); Wrights Plateau, near Point Lookout, Williams 67, Nov 1958 (NSW); 2 km WSW of 
Point Lookout, New England National Park, Williams 72-605, 12 Nov 1972 (NE); Cathedral 
Rock area, c. 79 km E of Armidale, Wissman, Mar 1972 (NE 24934). Queensland: Moreton: Mt 
Barney, Constable, 15 Nov 1952 (NSW 24341); Cop & Smith 4, 5 Sep 1937 (BRI); East Peak summit 
area, Mt Barney, Powell 1050 & Armstrong, 26 Sep 1977 (NSW). 

Leucopogon trichostylus /. Powell, sp. nov. 

A L. fraseri habitu elatiore, caulibus erectis vel expansis, ramis saepe intertextis, 

sparsifoliatis, foliis aliquantum grandioribus, apice angustiore, petiolo longiore, 

inflorescentiis saepe trifloribus, differt. 

Type: New South Wales: Northern Tablelands: Blue Mountain Creek, c. 33 km SE of 

Armidale, J.B. Williams, 12 Oct 1984 (holo NSW 250764; iso NE). 

Erect to spreading shrub with many intertwined branches, 60-210 cm high. Stems 

grey-brown to dark grey, glabrous, with grey stringy bark and leaf scars relatively 
prominent, crescent-shaped; branchlets light yellow-brown or brown, somewhat ribbed, 

hispidulous. Leaves often crowded on branchlets, erect to horizontally spreading 
(Figure 4a), non-imbricate, spiral; lamina elliptic to slightly obovate, or sometimes 

elliptic-oblong (Figure 4d, e), 7.7-17.2 mm long, 2-3.7 mm wide (length: width ratio 

= 3.1^1.8:1); apex narrowly acute to shortly acuminate, with aristate tip 0.9-1.6 mm 
long (Figure 5a); base cuneate; lamina thick, flat or slightly concave or convex, shiny 

and glabrous or scabrous along midline and towards base adaxially, dull, paler and 

often waxy-scabrous abaxially (Figure 5e, g), with 5-7 central parallel veins and a 

further 8-9 sub-parallel veins abaxially (Figure 5a); margin minutely denticulate overall 

(Figure 5c), the teeth often denser towards the leaf apex; petiole poorly developed, 
often scabrous adaxially, 0.5-1.2 mm long. Leaves at the start of the growing season 

with hyaline denticulate margins; rapid main stem growth with horizontally spread¬ 

ing to somewhat reflexed leaves, widely spaced, the same size as or slightly larger 
than those on the branches. Inflorescences erect to spreading, in uppermost axils of the 

short branchlets, equal to or shorter than the leaves; each spike with up to 3 flowers 

and a bud-like rudiment, and 1 or 2 sterile bracts together with a pair of acuminate 

keeled bracts at the base; peduncles pubescent, 0.5-1.5 mm long. Floivers relatively 

conspicuous, erect to spreading, white. Bracts sub-orbicular, 0.9-1.6 mm long, 0.9-1.3 
mm wide, sub-obtuse or obtuse with a small apiculum, striate-veined, the midrib 

thickened only at the apex, glabrous and with minutely fringed margins. Bracteoles 

sub-orbicular, 1.1-2.8 mm long, 1.4-2.4 mm wide, obtuse, with a mucronate tip 
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0.1-0.4 mm long, keeled, the midrib conspicuous and thickened overall, glabrous and 

with minutely fringed margins. Sepals ovate, 27-4.8 mm long, 1.2-1.8 mm wide, 
acute, with a mucronate tip 0.15-0.4 mm long, the midrib inconspicuous, unthick¬ 

ened, glabrous and with minutely fringed margins. Corolla: tube broad-cylindrical, 
equal to or exceeding the sepals (Figure 4f, g), 3-6 mm long, 1.7-2.7 mm wide just 

below the lobes, glabrous outside, sparsely hairy inside over the upper third to half 

Figure 4. Flowering branch, leaf, flower and fruit structure of Leucopogon trichostylus ). Powell, 

a, flowering branch (Williams NSW 250764, scale bar = 6 mm); b,c, young fruit transverse 

section and structure; d,e, leaf detail and transverse section; f,g, flower and flower section (all 

McKay 1068, scale bar = 2.5 mm); h, anther detail (McKay 1068, scale bar = 1 mm). 
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or sometimes overall; lobes erect at the base, speading to recurved above, 2.6-4.6 mm 

long, 0.8-1.2 mm wide, narrowly acute, externally glabrous, or with a few hairs near 
the apex, internally densely bearded overall with ornamented and often twisted hairs 
(Figure 5h), but with 0.1-0.5 mm glabrous at the tip, the beard long overall; lobes 

usually shorter than the tube. Anthers rectilinear (Figures 4h, 6a), 1.1-1.5 mm long, 
obvious between the erect lobe bases; filaments terete, 0.6-2 mm long, attached near 
the apex and fused down towards the midpoint, inserted at the base of the lobes. 
Ovary ovoid-deltoid (Figure 6f), 0.8-1.3 mm high, 0.7-1 mm wide, acutely lobed or 
ridged, glabrous, 5-locular; style 3.3-7.7 mm long, just exserted, filiform and 

papillose immediately below the stigma (Figure 6j), thickening towards the base and 
hairy over the lower half, becoming densely so towards the base (Figure 6e, f); stigma 
0.25-0.4 mm high, very distinctly lobed (Figure 6i); nectary annular, 0.5-0.7 mm high, 

glabrous, joined over lower half or third only and with irregularly lobed upper 
margin (Figure 6f). Fruit exceeding the sepals (Figure 4c), ovoid, 3.5^t.2 mm high, 
2.2-27 mm wide, the apex rounded (the style base often persistent), angled, glabrous, 
thinly fleshy. 

Derivation of epithet: From the Greek trichion, small hair, and stylos, pillar, referring 
to the hairy lower half of the style. 

Flowering and fruiting period: Flowers recorded April to October (except July) with 
fruit recorded in October and December. 

FIabitat: Found most commonly in skeletal sandy soils on rocky outcrops or amongst 

rocks on the edges of gorges and very steep slopes within scrub patches or in open 

eucalypt woodlands of £. melliodora and E. retinens at altitudes of 240-450 m or more. 

Distribution: Known from the North Coast and Northern Tablelands of New South 

Wales and from the Darling Downs, Moreton and Burnett districts of Queensland 
(Figure 3). 

Conservation status: Conserved in a number of National Parks including Oxley Wild 

Rivers, Apsley Gorge, Guy Fawkes River and Cathedral Rocks; the species does not 
appear to be endangered. 

Notes: This species is most closely related to Leucopogon fraseri DC. and is currently 

placed within Bentham's Section Pleuranthus, series Planifoliae (Bentham 1869). The 

two species differ in habit: L. trichostylus is an erect to spreading shrub up to 2 m high 
with many sparsely-leaved intertwining branches, while L. fraseri is a low or more or 
less prostrate shrub ascending to 20 cm, with densely leaved branches. L. trichostylus 

has rather larger leaves with a narrow leaf apex (Figure 5a, b) and a longer petiolar 
area than L. fraseri. Both species have plate wax on the lower surfaces of the leaves 

(Figure 5e, f, g). In flower structure the two species are very similar: both have 

rectilinear anthers (Figure 6a, d) that are attached to the filaments at or above the 
midpoint and styles that are pilose over the lower half or overall. They differ in the 

density of hairs at the base of the style (Figure 6e, f, g) and in the ovary shape and 
nectary (Figure 6f, g). Both have large, clearly lobed stigmas (Figure 6h, i) and are 

papillose immediately below the stigma (Figure 6j, k). The pollen of both species is 
spherical, periporate and scabrate, differing only slightly in size (Figure 6b, c). The 

corolla hairs are single-celled, often twisted and strongly ornamented, the tubercles 
being denser and more variable in size in L. fraseri than in L. trichostylus (Figure 
5h, i). 

Specimens of this taxon in New South Wales have been placed previously under 
L. sp. aff. fraseri and L. sp. aff. biflorus and in the Queensland Herbarium under 

L. biflorus or sometimes L. cuspidatus. L. trichostylus resembles L. biflorus somewhat in 

habit, but differs from it in androecial and gynoecial characters, the anthers in 
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Figure 5. Scanning electron micrographs of L. trichostylus (a,c,e,g,h) and L. fraseri (b,d,f,i). a,b, 

leaf apex (x 17); c,d, leaf margin near apex (x 44); e,f, abaxial surface of leaf (x 275); g, leaf wax, 

abaxial surface (x 1650); h,i, corolla hairs (x 1100). 
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Figure 6. Scanning electron micrographs of L. trichostylus (a,b,e,f,i,j) and L. frnseri (c,d,g,h,k). 
a,d, anther and filament (x 55); b,c, pollen (x 500); e, lower part of style, ovary and nectary (x 
28); f,g, lower style hairs, detail of nectary (x 66); h,i, stigma and upper style (x 66); j,k, surface 
papillae of upper style (x 220). 
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L. biflorus being ovate, the style glabrous, the stigma small and truncate and the 
nectary acuminately lobed (Figure 10 a,b,c). Additionally the corolla hairs of 
L. biflorus are more densely tuberculate (Figure lOd). 

Specimens examined: New South Wales: North Coast: Green Gully, Binns 142, 24 May 1987 

(NSW); Georges Creek, via Kempsey, Boorman, Jan 1907 (NSW 250762); Wollomombi-Kempsey 

road, c. 3 km W of Middle Creek, Mackay 1068, 3 Apr 1990 (NE). Northern Tablelands: Tia falls, 

Walcha District, Betche, Dec 1898 (NSW 250759); Williams, 10 Sep 1966 (NE 045175, NSW); 

Wollomombi Falls, Hayes - (NSW 250761), Williams, Jun 1960 (NE 049693, NSW); Metz Gorge 

near Armidale, McBarron 20303, 10 Sep 1971 (NSW); Tia Falls area, Apsley Gorge National 

Park, Powell 2969, 1 Sep 1987 (NSW, HO, NY); Checks Lookout area, Wollomombi Falls, Powell 

2973, 2 Sep 1987 (NSW, CBG, K); Apsley Falls, E. of Walcha, Williams, 10 Sep 1966 (NE 045097, 

NSW); near Chaelundi Falls, Guy Fawkes River National Park, Williams, Sep 1982 (NE 048714). 

Queensland: Moreton: Ivory Rock, S of Ipswich, Blake 21882, 16 June 1962 (BRI); Ipswich, Hall 

15, - (BRI). Burnett: Goodger road, Michael 3053, 21 Oct 1947 (BRI). Darling Downs: Highfields, 

8 miles [13 kml N of Toowoomba, Salasoo 5491, 30 Dec 1974 (NSW); SE of Toowomba, Thomp¬ 

son, 29 Aug 1966 (BRI 073157). 

Leucopogon fletcheri Maiden & Betche 

This species was named and described from specimens collected by J.J. Fletcher near 
Springwood in the Blue Mountains of New South Wales. Maiden & Betche (1897) 
noted that their new species was allied to L. juniperinus R. Br. and that specimens 
from Tumut (Southern Tablelands) appeared to form a connecting link between the 
two species. Study of these specimens and more recent collections indicate that a 
distinct taxon exists within this group. It is more closely allied to L. fletcheri than to 
L. juniperinus and is considered to be a subspecies of the former. 

The two subspecies are similar in habit, in leaf shape and structure and in flower 
structure, but differ to some extent in branchlet hairiness, in leaf size and flower size, 
the number of flowers usually borne in each inflorescence, and in fruit size. Table 1 
summarizes the main features and Figures 7 and 8 compare the leaf surface features, 
corolla hairs, pollen and androecial and gynoecial attributes of the two taxa. As the 
ranges of measurements overlap and the qualitative attributes do not differ signifi¬ 
cantly the two taxa are considered to be subspecies rather than distinct species. 

The taxa are allopatric (Figure 9). L. fletcheri subsp. fletcheri is known from a few 
collections only, from Springwood, Blaxlands Ridge and Kurrajong in the lower Blue 
Mountains and from the Annangrove district, near Rouse Hill. It flowers between 
August and October, with fruit recorded also in October. It has not been collected in 
recent years and must be considered as rare and endangered, if not already extinct. 
L. fletcheri subsp. brevisepalus is more widespread; it is known from Mt Werong in the 
Central Tablelands and recorded widely in the Southern Tablelands of New South 
Wales at 600-1650 m altitude, and in various parts of Victoria. It flowers between 
September and November, with fruit recorded December to February. 
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Table 1. Comparison of attributes of taxa within L. fletcheri 

Attribute subsp. fletcheri subsp. brevisepalus 

Plant height (m) 1.5 - 1.8 0.3 - 1.0 

Branchlet indumentum hispidulous or scabridulous hispid or pilose 

Leaf-blade length (mm) 4.5 - 8.0 3.7 - 7.8 

Leaf-blade width (mm) 1.4 - 1.9 1.7 - 3.1 

Leaf length: width ratio 2.5 - 4.5:1 1.9 - 4.4:1 

No. flowers per inflorescence 1 + rudiment 1-3 + rudiment 

Sepal length (mm) 3.4 - 4.6 2.1 - 3.5 

Corolla-tube length (mm) 3.5 - 4.8 2.6 - 3.9 

Corolla-lobe length (mm) 2.8 - 3.8 2.4 - 3.1 

Anther length (mm) 0.9 - 1.1 1.0 - 1.5 

Filament length (mm) 0.55 -0.7 0.6 - 0.9 

Style length (mm) 5.4 - 7.9 3.9 - 5.5 

Fruit shape obovate elliptical 

Fruit length (mm) 4.7 - 5.0 3.0 - 3.4 

Leucopogon fletcheri Maiden & Betche subsp. brevisepalus /. Powell, subsp. nov. 

Ab subspecie fletcheri inflorescentiis 1-3-floribus, sepalis corollisque stylisque bre- 
vioribus sed antheris et filamentis aliquantum longioribus, staturis inferioribus, foliis 
latioribus, ramulis pilosis vel hispidulis, differt. 

Type: New South Wales: Southern Tablelands: Tinderry Mountains, T.G. Hartley 13386, 

17 Oct 1971 (holo NSW, iso CANB). 

An erect to spreading shrub, 30-100 cm high. Stems grey or grey-brown, glabrous; 
branchlets red-brown, hispidulous to pilose. Leaves sub-erect to spreading (Figure 10a), 
oblong or ± ovate or elliptic, 3.7-7.7 mm long, 1.4-3.1 mm wide (lengthnvidth = 

1.9—4.1:1); apex acute or acuminate with an aristate tip 0.4-1.1 mm long (Figures 7c, 

g, lOd); base truncate; lamina convex adaxially (Figure lOe), discolorous, the lower 

surface paler, glabrous or pilose (Figure 7f, j, k); venation inconspicuous above, shal¬ 
lowly striate-grooved below, with three central parallel veins prominent towards the 

apex and others sub-parallel; margins usually recurved, denticulate-serrulate or 
pilose (Figure 7d, h) or rarely entire; petiole ill-defined, 0.3-0.5 mm long, glabrous or 

pilose. Young seasonal growth leaves shorter (2-4 mm long), usually obovate with 
distinctly hyaline, pilose margins. Flowers pendent (Figure 10a), white, cream or pink- 
tinged, axillary, extending along the short branchlets, 1-3 together plus a bract-like 

rudiment; peduncles recurved, 0.8-1.5 mm long. Bracts scarious, ovate, striate-veined, 

0.7-1.0 mm long, 1.0-1.2 mm wide, obtuse and mucronulate to 0.1-0.2 mm, glabrous 

or with hairs on the midrib or near apex and the margins minutely fringed. Bracteoles 
sub-orbicular, 1.1-1.6 mm long, 1.6-2 mm wide, obtuse with mucro 0.2-0.3 mm long, 
glabrous or with scattered hairs along the midrib or near the apex, or puberulent to 

pubescent overall, the margins glabrous or finely fringed near the apex. Sepals ovate, 



392 Telopea Vol. 5(2): 1993 

Figure 7. Scanning electron micrographs of L. flctcheri subsp. fletcheri (a,b,e,i,l) and subsp. 

brevisepalus glabrous variant (c,d,f,j) and pilose variant (g,h,k,m). a,c,g, leaf apex (x 17); b,d,h, 

leaf margin near apex (x 44); e,f, adaxial leaf surface (x 275); i,j,k, abaxial surface of leaf (x 275); 

l,m, leaf wax, abaxial surface, (1 x 1650, m x 1100). 
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Figure 8. Scanning electron micrographs of L. fletcheri subsp. fletcheri (c,g,h,k,l) and subsp. 
brevisepaltis glabrous variant (a,d,e,f,i,j) and pilose variant (b). a,b,c, corolla hairs (x 1100); d, 
anther (x 60); e,g, pollen (x 850); f,h, pollen (x 850); i,k, style base, ovary and nectary, (i x 6, k 
x 55); j,l, upper style and stigma, (j x 66, 1 x 110). 
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2.6-3.5 mm long, 1.1-1.5 mm wide, acute or broadly acute, apiculate, glabrous or 

pilose near the apex, and with finely fringed margins. Corolla: tube equal to or longer 

than the sepals, narrow- to broad-cylindrical (Figure lOf, g), 2.6-4.0 mm long, 1.0-3.0 

mm wide, externally glabrous, internally with scattered hairs over the upper third; 

lobes shorter than the tube or sometimes equal, the lower half erect, the upper half 

reflexed, 2.4-3.2 mm long, 0.7-1.3 mm wide, acute, externally glabrous or sparsely 
pubescent near the apex, internally the upper third pubescent, the lower two-thirds 

sparsely pubescent or pilose. Anthers dark maroon, obvious between the erect lobe 

bases, ovate, 1.0-1.2 mm long (Figures 8d, lOh); filaments 0.5-0.8 mm long, attached 

to the anther below the mid-point. Ovary ovoid to ellipsoid (Figure 8i), 0.9-1.1 mm 

long, 0.6-0.7 mm wide, slightly 5-ridged, glabrous, 5-locular; style filiform, 2.8-5.3 

mm long and just exserted from the corolla tube, glabrous; stigma truncate (Figure 

8j); nectary annular, 0.5-0.8 mm high, glabrous with an acuminately lobed upper 

margin (Figure 8i). Fruit just exceeding the sepals (Figure 10b, c), ellipsoid or obovate, 

3-3.3 mm high, 1.5-1.9 mm wide, the apex rounded acute, the surface finely ribbed, 

glabrous. 

Derivation of epithet: From the Latin brevis, short, and sepalus, sepal, referring to the 

shorter sepals of the new subspecies. 

Flowering & fruiting period: Flowering between September and November, with fruit 

recorded December to February. 

Figure 9. Distribution of L. fletcheri subsp. fletcheri (O) and subsp. brevisepnlus (•). 
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Habitat: Found mainly in open eucalypt forests and woodlands at 600-1680 m 
altitude, on stony and sandy yellow-brown or orange-brown soils on various 
substrates; often locally common. 

Distribution: Known from Mt Werong in the Central Tablelands and recorded widely 
in the Southern Tablelands of New South Wales; also from a number of localities in 
Victoria (Figure 9). 

Conservation status: A relatively widespread taxon not considered endangered. 

Figure TO. Flowering branch, leaf, flower and fruit structure of Leucopogon fletcheri F. Muell. 

subsp. brevisepalus J. Powell, a, flowering branch (Pullen 2346, scale bar = 5 mm); b,c, fruit 

structure (Powell 298 & McGrath, scale bar = 2 mm); d,e, detail of leaf and transverse section 

(Pullen 2346, scale bar = 2 mm); f, g, flower and flower section (Hartley 13386, scale bar = 2 mm); 

h, anther detail (Hartley 13386, scale bar = 1 mm). 
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Notes: Within subsp. brevisepalus both glabrous- and pilose-leaved specimens have 

been found, the latter having also puberulent to pubescent sepal apices. These are not 
accorded taxonomic rank as no other differences between them have been found. 

Both variants have been recorded at the same locality and occur throughout the 
subspecies' geographical distribution range. 

Specimens of L. fletclieri subsp. brevisepalus from Victoria have been called L. biflorus, 
on the basis of the pendent 2-flowered inflorescence. L. biflorus differs from L. fletclieri 
in having rather longer leaves with a longer aristate tip and the lamina flat or only 
very slightly convex (or concave) adaxially, and often concolorous. In flower struc¬ 

ture, particularly androecial and gynoecial attributes, the two species are very similar 
(cf. Figures 8,11). L. fletclieri is more closely related to L. biflorus than to L. juiliperinus 
(Figure 11 e-h), previously suggested to be the closest relative (Maiden & Betche 
1897). L. juniperinus is more closely related to L. fraseri and L. trichostylus in having 

rectilinear anthers and the stigma well developed and clearly lobed (cf. Figures 5, 6 

Figure 11. Scanning electron micrographs of L. biflorus (a-d) and L. juiliperinus (e-h). a,e, anther 

(x 60); b,f, style base, ovary and nectary, (b x 40, f x 66); c,g, upper style and stigma (x 66); d,h, 

corolla hairs (x 1100). 
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and Figure 11). All species are currently included in Section Pleuranthus series 
Plcinifoliae of Bentham (1869). 

Leucopogon fletcheri subsp. brevisepalus 

Selected specimens examined: New South Wales: Central Tablelands: Mt Werong, Cambage, Oct 
1909 (NSW 259428). Southern Tablelands: Yarrangobilly Caves, Betche, Feb 1897 (NSW 259427); 
1.7 km direct NNW of Kybean Trig, 100 m E of Kybean East Fire Trail, Briggs 2090,1 July 1987 
(CANB, NSW, MEL); Slopes of Mt Jerrabombera, A.C.T., Burgess B275 (part), 14 Sep 1973 (CANB, 
NSW); 2.7 km from turnoff Dalton-Rugby Road at Bevendale, towards Crookwell, Canning 
6433, 26 Sep 1987 (CBG, NSW); Bend ora Hut, 5 ml [8 km] SW of Bulls Head Camp, Brindabella 
Range, A.C.T., Constable, 29 Apr 1958 (NSW 259431); Bolaro-Canberra road near junction of 
Shanahans Mountain trail, Corrick 7002, 21 Oct 1980 (MEL, NSW); Top of Mt Coree, A.C.T., 
Gray 4989, 1 Feb 1961 (CANB, NSW); Foot of Black Mountain, A.C.T., Hoogland 8564, 13 Sep 
1962 (CANB, NSW); Cowra Creek, Cooma, Moore, Oct 1899 (NSW 259426); Tumut, Moreland, 
Dec 1947 (NSW 259425); Cooma North Woodland, Parris 5, 16 Oct 1974 (NSW); 19 km N of 
Botanic Garden hut near Mt Gingera, A.C.T., Powell 292 & McGrath, 4 Nov 1975 (NSW); Head 
of the Orroral Valley along track to Cotter Gap, A.C.T., Pullen 2328, 4 Nov 1960 (CANB, NSW); 
Primrose Valley road, ca. 20 mis [32 kml S of Bungendore, Pullen 3865, 9 Oct 1963 (CANB, 
NSW). South West Slopes: Burrinjuck, Boorman, Feb 1911 (NSW 259429). Victoria: 16.2 km NW 
of Omeo on road to Anglers Rest, Albrecht 2879, 14 Oct 1986 (MEL, NSW); Mt Margaret track, 
Macalister Valley, Aston, 24 Oct 1972 (MEL 75715); Little River Falls, Bonang-Gelantipy Road, 
East Gippsland, Bcauglehole 33803 & Rogers, — (NSW, MEL); Mitta Mitta, Clinton, Nov 1918 
(NSW 259430); Mt Bogong slopes. Hill, 1959 (NSW 259432); Whitfield road, 22 mis [35 km] from 
Mansefield, Muir 1669, 31 Oct 1960 (MEL, NSW). 

Leucopogon fletcheri subsp. fletcheri 

Specimens examined: Central Tablelands: Annangrove district [near Rouse Hill], Blaxell, 22 Sep 
1961 (NSW 259435); 2.8 km NE of Blaxlands Ridge school, Coveny 12129 et al., 28 Aug 1985 
(NSW, CBG); Springwood, Cross, 18 Aug 1934 (NSW 259436), Fletcher, Oct 1887 (NSW 259433); 
Blaxlands Ridge, near Kurrajong, Hungerford, — (NSW 259434). 
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A taxonomic revision of Grevillea angulata 
(Proteaceae: Grevilleoideae) and closely 

related species from the Northern Territory 
and Western Australia 

Peter M. Olde and Neil R. Marriott 

Abstract 

Olde, Peter M. (138 Fowler Rd, lllawong, NSW, Australia 2234) & Marriott, Neil R. (White Gums 
Nursery, Deep Lead, VIC, Australia 3377). A taxonomic revision of Grevillea angulata (Proteaceae: 
Grevilleoideae) and closely related species from the Northern Territory and Western Australia. Telopea 
5(2): 399-417. Three new species of Grevillea (G. aurea, G. brevis and G. glabrescens) are 
separated from G. angulata R.Br. One new species (G. microcarpa) is separated from G. agrifolia 
A. Cunn. ex R. Br. G. angulata var.? lancifolia F. Muell. ex Benth. is referred to synonymy under 
G. brevis. Notes on affinities and distribution are included as well as a key to the group. 

Introduction 

The phenetically similar species G. angulata R. Br. and G. agrifolia A. Cunn. ex R. Br. 
were first described by Robert Brown (1830: 24) from collections by Allan Cunning¬ 

ham. Bentham (1870: 422) included both species in his Section 4, Calothyrsus, a 
diverse group of mainly tropical species. At the end of his treatment of G. angulata 
(p. 455), he added 'Var.? lancifolia' with brief description, locality, and collection 

details. Subsequently, Ewart & Rees (1911: 68) described G. agrifolia var. major from a 
specimen collected at Napier Broome Bay, Western Australia, by G.F. Hill. 

McGillivray (1975) lectotypified the names Grevillea agrifolia and G. angulata and at 

the same time referred G. agrifolia var. major to synonymy under G. agrifolia. In 1986, 
pending publication of fuller details in his revision of the genus (McGillivray 1993), 
and in order to validate the new name, McGillivray briefly described G. prasina, 
which had, till then, usually been identified as G. angulata R. Br. 

McGillivray (1993: 210-214) gives a very extensive morphometric analysis of 

G. agrifolia, G. angulata and G. prasina. Populations referable to our G. microcarpa are 
there discussed but are included in a widened circumscription of G. agrifolia. Pheno¬ 

typic groupings referable to G. angulata s. str. as well as to our G. aurea, G. brevis and 
G. glabrescens are also briefly discussed but are included in a very broadly circum¬ 

scribed G. angulata within which our G. aurea is treated informally as the 'golden- 
flowered form'. 

These treatments, both formal and informal, comprise the published taxonomic 
literature on the G. angulata group to this time. 

Recent collections and further study of existing specimens at NSW, DNA, CANB, 

CBG and PERTH show that homogeneous populations currently accommodated within 
G. angulata by McGillivray (1993) form the basis for the recognition of three new 

species. In addition, one new species is recognised from specimens currently identi¬ 

fied as G. agrifolia. All new species share a close relationship with both G. angulata 
and G. agrifolia but are each as morphologically distinct as G. prasina. Both G. angulata 
and G. agrifolia arc more narrowly circumscribed than previously but, even after the 
separation of the new species, remain variable species. 

Codes used to indicate conservation status follow Briggs & Leigh (1988). 
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Morphology 

Species descriptions follow the format used by McGillivray (1993). Leaf width refers 
to the widest measurement on a leaf, including excurrent lobe spines. The terms 
'brochidodromous' and 'mixed craspedodromous' are used where appropriate to 

describe the pattern of leaf venation, following Hickey (1973). Both terms allude to 
variations of what is basically pinnate venation. In brochidodromous venation the 
secondary or lateral veins never terminate at the margin but rather loop submargin- 
ally in a series of prominent arches to the next most distal secondary vein. In mixed 

craspedodromous venation some of the secondary veins terminate at the 

margin and an approximately equal number do not; these usually branch submargin- 
ally with the branches following the margin to the next most distal secondary vein 

which terminates at the margin. 

Inflorescence terminology conforms with definitions in Johnson & Briggs (1975) and 
Briggs & Johnson (1979). Accordingly, the term 'conflorescence' is used to describe 

the aggregation of bracteate, pedicellate 2-flowered uniflorescences, the main axis of 

which is always anauxotelic and often ramified. The term 'unit conflorescence' 
follows Makinson (1991: 31) and is used where appropriate to denote either a simple 

(non-ramified) conflorescence or the individual ramifications of a ramified conflores¬ 
cence, with all measurements taken on the ultimate rachis. Perianth shape and 
revolution of limb are judged on flowers of the conflorescence immediately before 

anthesis i.e. those standing on the rachis immediately behind those in which anthesis 
has occurred. Perianth length is the distance from the mid-point of the torus to the 

top of the flower. Perianth width refers to the widest measurement across the lower 
half of the tube, perpendicular to the plane of dorsiventral symmetry. Pistil length 
includes that portion of the stipe enclosed within and adnate to the torus (usually 
0.5-1 mm) as well as the style-end. The style-end refers to the expanded apical 

portion of the style to which the pollen-presenter is attached. For fruit measurements, 
length refers to the measurement from the apex to the base, width refers to the 

measurement of the planar distance from the dorsal to the ventral suture at its widest 
point, depth refers to the measurement from side to side, perpendicular to the width. 

Indumentum is termed 'dense' when the underlying epidermis is obscured and 'sparse' 

or 'moderately sparse' when the lamina is visible, the former being relatively less 
dense than the second. Hairs are either glandular or non-glandular. Non-glandular 

hairs are either simple (e.g. on the inner perianth surface) or biramous (two-armed) 
and usually medifixed (e.g. elsewhere on the conflorescences, branchlets and leaves). 

Measurements have been made on both live and dried, unsoftened specimens and 

have been cross-checked, where relevant, with those given by McGillivray (1993). All 

taxa have been seen in the field. 
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Discussion 

G. angulata and related species herein described form a distinct group among the 

tropical Grevillea species, having the following major identifying features in common: 

gregarious, shrubby habit; leaves dorsiventral with concolorous lamina usually > 5 

mm wide on each side of the midvein, margins flat and sometimes also undulate; 

unit conflorescences conico-cylindrical with development acropetal, usually decurved; 

floral bracts caducous; torus oblique; nectary prominent, hippocrepiform (horseshoe¬ 

shaped) with the margin occasionally smooth but usually bi- or tridentate; pistil 
clearly exceeding the perianth at anthesis; ovary glabrous, stipitate; pollen-presenter 

oblong to obovate, oblique at 65-70°; fruits verruculose; seed membranously peripter- 
ous with conspicuous raphe. Perianth development is also significant within this 

group. At or before anthesis, G. aurea excepted, the tepals separate, while remaining 

united at the limb; the dorsal tepals then reflex and become aligned with the ventral 

tepals, which also separate from each other and become everted. An open platform 

comprised of the four separated and everted tepals is thus formed (Figure la) that 

serves possibly as an aid or guide to pollinators. In G. aurea, perianth shape remains 

coherent except along the dorsal suture which separates through exsertion of the 
style, with separation greater towards the limb (Figure le). 

Less significant features, common to all species but excluded from the species 

descriptions, are leaves ascending to spreading; conflorescences simple to 2-branched, 

usually axillary, sometimes terminal on subterminal branchlets; torus slightly cupu- 

liform; nectary partially enclosed within and adnate to the torus, but extending 

0.5-0.8 mm above the toral rim; ovary c. 1 mm long, globose to ovoid, oblique to 

lateral; outer surface of fruit glabrous, the style deciduous; seed smooth and convex 
on the outer face. 

The G. angulata group as here defined is almost certainly monophyletic. The closest 

affinities of the group are with another tropical group of phenetically similar species 

that comprises G. wickhamii Meissn., G. bymesii McGillivray, G. velutinella McGillivray 

and G. miniata W.V. Fitzg. This group differs principally in its flowers having the 

style about the same length as the perianth and the pollen-presenter lateral. A third 

group of related species, as we see it, comprises G. adenotricha McGillivray, 

G. cunninghamii R. Br., G. longicuspis McGillivray and G. benthamiana McGillivray. In 

this group the ovarian stipe is usually lateral to the torus (and therefore roughly at 

right angles to the line of the pedicel) and conflorescences, with the exception of 

G. benthamiana, are subglobose and prominently pedunculate. A fourth group, united 

either by a sublinguiform, conspicuously toothed nectary and/or the tepal-limbs 

prominently flanged at the tepal margins or carinate, includes G. dryandri R. Br., 

G. latifolia C. Gardner, G. pungens R. Br., G. refracta R. Br., G. versicolor McGillivray 
and perhaps G. heliosperma R. Br. 
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Figure 1. Flowers and leaves of the G. angulata group. G. angulata: a, perianth shape before 
anthesis (typical of group); b, pistil; k,l, typical leaf forms; m, simple leaf. G. glabrescens: c, pistil; 
n, typical leaf. G. aurea: d, pistil; e, perianth shape at anthesis; o, typical leaf. G. brevis: f, pistil; 
g, perianth after anthesis (typical of group); p,q, typical leaves. G. prasina: h, pistil; r, typical 
leaf. G. agrifolia: i, pistil; s, typical leaf. G. microcarpa: j, pistil; t, typical leaf. (Leaves all x 0.5; 
flowers all x 2). 
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Key to group 

1 Adult leaves either entirely glabrous or, rarely, with a few scattered hairs 

2 Style-end lacking hairs or granules; branchlets sharply angular and ridged; 

habit lignotuberous, usually with many stems . 5. G. prasina 

2* Style-end hairy or granulate; branchlets slightly angular or round; habit 

single-stemmed 

3 Pistil > 15 mm long; most leaves > 2 cm wide, 2-24-toothed 

4 Dorsal tepals not or scarcely reflexing at anthesis; unit conflorescence 

4-16 cm long; perianth strongly revolute, 2-3 mm wide, mostly yellow 

to gold; style usually granulate from the apex for at least half its length 
. 3. G. aurea 

4* Dorsal tepals reflexing markedly to reveal the inner surface at anthesis; 

unit conflorescence 2-4 cm long; perianth revolute in the upper half, 
1.5-2 mm wide, green to white; style granulate in the apical few mm 

. 2. G. glabrescens 

3* Pistil < 13 mm long; most leaves <1.5 cm wide, 0-3-toothed . 

. 4. G. brevis 

1* Adult leaves bearing a moderately sparse to dense, often inconspicuous 

indumentum on one or both surfaces 

5 Mature fruits 18-23 mm long; pericarp 2.8-4.6 mm thick at centre-face; most 

leaves > 4 cm wide; style usually with an inconspicuous, spreading indumen¬ 

tum over most of its length ... 6. G. agrifolia 

5* Mature fruits < 15 mm long; pericarp <1.5 mm thick at centre-face; most 

leaves < 4 cm wide; style either entirely glabrous or with a sparse indu¬ 

mentum 

6 Style-end granulate, papillose or with short erect trichomes; outer perianth 

surface glabrous . 1. G. angulata 

6* Style-end smooth, glabrous; outer perianth surface hairy or glabrous 

7 Leaf indumentum dense; branchlets angular to round; leaves olive-green 

to grey-green . 7. G. microcarpa 

7* Leaf indumentum sparse; branchlets sharply angular; leaves bright green 

. 5. G. prasina 

1. Grevillea angulata R. Br. 

(Brown 1830: 24) 

Lectotype (McGillivray 1975: 24): 'G. Uicifolia Cunningh. Mermaid's 1st Voyage No. 

163 Sim's Island North Coast' (label on lower left of sheet), 'Nova Hollandia 

Cunningham in King's 1st Voyage' (data on reverse side of sheet at top) (BM, photo 

seen). Isolecto: E (n.v.), NSW 113768, G-DC (n.v.), K (n.v.). 

Seedlings (McGillivray 3913 & Dunlop): cotyledons opposite, oblong, obtuse, auriculate 

at the base, midvein faintly developed, first two leaves obovate, sessile, subopposite. 
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entire to 5-toothed, third leaf 9-toothed, fourth leaf 13-toothed, fifth leaf 17-toothed; 

hypocotyl c. 3 cm long, terete, glabrous, faintly ridged. Juveniles: young foliar buds 
and leaves rusty sericeous. Adults: spreading to spindly, single-stemmed shrubs, 

prostrate in subcoastal situations, 0.1-2.5 m tall; branchlets angular and ridged 
becoming rounded with age, sericeous with mixed rusty and white biramous 

trichomes; leaves green, flat to slightly sinuate, 2-12 cm long, 1.5-3.5 (-5) cm wide, 
including petioles 2-10 mm long, glabrous or sparsely minute-sericeous above, on the 

undersurface bearing an open indumentum of closely appressed minute trichomes, 
either (Type Form) oblong-ovate to obovate with 2-10 subopposite, broadly triangu¬ 

lar, spine-tipped lobes (spines c. 1 mm long, brittle, scarcely pungent) and sinuses 

shallow-arcuate to rectilinear, rarely entire, elliptic to obovate with an apical spine 2 
mm long or (Narrow-leaved Form) oblong with (2-)10-24 subopposite, triangular, spine- 
tipped lobes per side (spines c. 2 mm long, rigid, pungent) and sinuses strongly 

arcuate; apex acute, pungent; base cuneate to spreading; venation prominent on both 

surfaces, mixed craspedodromous with conspicuous reticulum on toothed leaves, 
brochidodromous on entire leaves. Unit conflorescence (1—)3—5(—6) cm long, dense to 

loose; primary peduncle 1-4 cm long, sericeous; floral rachis glabrous to sparsely 

sericeous; bracts 0.5-1 mm long, 0.5-1 mm wide, ovate, ciliate, otherwise ± glabrous; 
pedicels 3.5-5 mm long, glabrous, spreading to retrorse at anthesis; torus c. 2 mm 
across, oblique at c. 45°. Perianth 5-10 mm long, 2-3 mm wide, narrowly attenuate- 

ovoid, revolute in the upper half, glabrous outside, densely white-bearded inside, the 
trichomes mostly 1-1.5 mm long and usually extending onto the attenuated portion 

of the inner tepal surface; dorsal tepals separating markedly from the ventral tepals 

and reflexing strongly at anthesis; limb 1.5 mm long, 2.5 mm wide, spheroidal. Pistil 

(16-)18-24 mm long; stipe (2.5-)3-5 mm long; style smooth, glabrous except for 
tubercles, granules and/or scattered biramous trichomes confined to the apical 2-3 

mm, rarely occasional trichomes produced on lower sections of the style (Jacobs 1849); 
style-end not dilated beyond the base of the pollen-presenter; pollen-presenter con¬ 

vex; stigma central to slightly off-centre. Fruit 10-14 mm long, 8.5-10.5 mm wide, 

8-9.5 mm deep, obovoidal to ellipsoidal, usually adaxially transverse to the stipe 

with the sutures directed outwards, sometimes only slightly oblique; pericarp 1-1.2 

mm thick at centre face. Seeds 6-7 mm long, 3.5 mm wide, obovoidal to ellipsoidal, 
convex on the inner face; wing 1-2 mm wide. Figure la-b, k-m. 

Flower colour: Perianth green in bud maturing through white to cream or pale 
yellow. Style and style-end green at anthesis ageing to pale yellow. The flowers are 
sweetly scented. 

Flowering period: March-September. 

Distribution: Grevillea angulata is confined to the offshore islands and northern main¬ 
land Northern Territory extending south to and east from the East Alligator River. 

The locality 'Port Darwin' (Holtze, 1911) has never been verified and is probably not 
strictly accurate. 

Conservation status: Not considered to be at risk. G. angulata is included in Kakadu 
National Park only at its northern periphery. 

Habitat and ecology: Occurs in eucalypt woodland in sandy soils, or at the top of 
laterite cliffs in sandy loam and in the lee of such cliffs in sandy dune; occasionally, 

near Nabarlek, on low sandstone outcrops. The species is killed by severe fire and 

regenerates from seed. However, following low-level burn-offs, it possibly also 

regenerates from epicormic buds on the stems, like most of the shrubby flora of the 

area (obs. P. Olde). Mayali Aboriginal people (Oenpelli area) indicate that the species 
is a source of nectar for bees, which may be a possible pollinator, although we believe 

the most successful pollinators are probably nectarivorous birds (cf. our observations 
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of G. agrifolia on page 414). The Mayali refer to G. angulata as 'anbirrim', a general 

name for Grevillea species with prickly-toothed leaves (Chaloupka & Giuliani 1968). 

The timber reportedly makes good firewood (Smyth & von Sturmer 1981). 

Discussion: Grevillea angulata is here more narrowly circumscribed than in McGil- 

livray (1993). It is distinguished by its densely sericeous branchlets; green, oblong, 

elliptic to obovate adult leaves 1.5—3.5(—5) cm wide, bearing a sparse to moderately 

sparse, closely appressed, minute (trichomes c. 0.1 mm long) indumentum on one or 

both surfaces, usually pungently toothed, rarely entire; perianth glabrous outside, 

white at anthesis, dorsal tepals separating from ventral tepals before anthesis and 

reflexing markedly to reveal a conspicuous, densely villous beard on the inner 

surface the longest trichomes of which are > 1 mm long; pistil (16—)18—24 mm long, 

ovarian stipe (2.5-)3-5 mm long, tubercles, granules, papillae or occasional biramous 

trichomes confined to the apical 2 mm of the style; fruits 10-14 mm long, oblique to 
almost perpendicular to the stipe, pericarp 1-1.2 mm thick at centre of the suture. 

Variation: G. angulata is loosely divided into two forms based on leaf characters and 

minor floral differences but formal infraspecific status is not warranted. The type form 

has obovate to oblong, broad (2-5 cm wide) leaves with shallow, rectilinear or 

shallow-arcuate sinuses, fewer lobes (usually 2-10) with spines c. 1 mm long. Conflo- 

rescences are relatively dense and usually 2-4 cm long. This form occurs on the 

islands, the mainland coast and up to 50 km inland from the northern coastline and 

is represented by collections from Sims Island, Goulburn Island, Brogden Point, 

extending up to 50 km S of Murgenella. Prostrate plants of this form occur on laterite 

cliffs east of Murgenella. Two collections (Ross 3279 and Brock 69) have entire, elliptic 

to obovate leaves but are otherwise assignable to the type form. These collections, 

from Brogden Point and near Murgenella, are from unusual plants and not from 
distinct, separate populations (cf. Briggs 8108 and K. Hill 3975 from the same area 

with toothed leaves). 

Plants from around Oenpelli, i.e. at the southern end of the distribution, here termed 

the narrow-leaved form, have oblong leaves usually 1.5-2.5 cm wide, with 8-24 lobes 

tipped with spines c. 2 mm long and strongly arcuate sinuses. The conflorescences 

are generally slightly longer (3-5 cm long) and slightly looser. 

Selected specimens (from 40 examined): Northern Territory: Type form: Goulburn Island, 5 km 
E of Barge Landing, Wightman 3153 & Smith, 14 Oct 1986 (DNA 28566); Brogden Point, Ross 
3279, 27 Aug 1987 (CBG); Murgenella North Rd, Murgenella, Brock 69, 24 Jan 1985 (DNA 
26763); Brogden Point, Arnhem Land, Briggs 8108, 27 Aug 1987 (NSW 206461, DNA, K, PERTH); 
1 km S Brogden Point, Hill 3975 & Stanberg, 31 Aug 1991 (NSW 246097, DNA, CANB, BRI); 
laterite cliffs east of Murgenella on coast, Olde 92/16, 5 Jul 1992 (NSW, DNA, CBG, PERTH); 10 
miles (16 km) W of Gningarg Point, Cameron & Ranee s.n., 1 Oct 1973 (DNA 16142); Gningarg 
Point, Cameron s.n., 1 Oct 1973 (DNA 16143); Brady's Rd, Murgenella, Wightman 1931,9 Jul 1985 
(DNA, NT, CANB, BRI, NSW, MEL, K- n.v.); Port Darwin, Holtze, Mar 1911 (NSW 26985, 
PERTH); 36.7 km S of Murgenella on road from Oenpelli, Olde 92/09, 5 Jul 1992 (NSW). 
Narrow-leaved form: 11.3 km S of road to Nabarlek on Myra Falls Track, Olde 92/18, 6 Jul 1992 
(NSW, CBG, DNA, PERTH); WSW of Nabarlek, McCillivray 3910, 10 Jul 1978 (NSW, DNA, 
PERTH, K, US, CANB, LE, DAR, NY, B, PRE, E, RSA); WSW Nabarlek, seedling, McGillivray 
3913 & Dunlop, 10 June 1978 (NSW); 8 km E East Alligator River Crossing, Dunlop 3704,11 Jun 
1977 (DNA, NSW, MO, K); 12Q20'S, 13 3°13'E lazaruies 7554, 6 July 1972 (CANB, DNA, BRI, 
NSW, K, L, US); Birraduk Creek, 18 km ENE Oenpelli, Cardale s.n., 4 Jun 1973 (CANB); 1.25 
miles (2 km) ESE Cannon Hill, Martensz & Schodde 708, 3 Feb 1973 (CANB, DNA, NT); 10 km 
S of Oenpelli, Munir 5860, 24 May 1988 (NSW, AD). 

Illustrations: Brock (1986: 198, top plate); Elliot & Jones (1990: 25). 
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2. Grevillea glabrescens P. Olde & N. Marriott, sp. nov. 

Ab Grevillea angulata ramulis glabrescentibus, foliis glabris dense foveolatisque, ovarii 

stipite breviore (2-2.5 mm longo), perianthio angustiore (1.5-2 mm lato) aut omnino 
glabro intus aut sparse aut inconspicue barbato cum trichomis < 1 mm long, fructibus 

plerumque longioribus (14-16 mm longis) distinguitur. 

Holotype: Northern Territory: Kakadu National Park: c. 4 km S of El Sharana, 13°33'S 

132°30'E, A.V. Slee 2681 & L. Craven, 20 April 1990 (CANB). Isotypes: A, BRI, DNA, 

MEL, NSW. 

Seedlings not seen. Juveniles: leaf buds and young leaves rusty-sericeous. Adults: spread¬ 
ing to erect, sometimes open, single-stemmed shrubs, 0.9-2.5 m tall; branchlets angu¬ 

lar to rounded, glabrescent; leaves green, flat to slightly sinuate, (6.5—)8—11 (—13) cm 
long (l-)2-4 cm wide including petioles c. 10 mm long, entirely glabrous except for 

occasional appressed trichomes on the midvein, densely foveolate, oblong in gross 
outline with 2-10 irregular to subopposite, triangular, spine-tipped lobes (spines 

1- 2 mm long, pungent or scarcely so) and sinuses deeply and broadly arcuate to 
rectilinear; apex acute, pungent; base cuneate; venation mixed craspedodromous with 

conspicuous reticulum. Unit conflorescence 2-4 cm long, loose, delicate; primary 

peduncle 1-2 cm long, glabrous, sometimes two peduncles arising in the same axil; 
floral rachis glabrous; bracts 0.5 mm long, 0.5 mm wide, ovate, glabrous, margins 
sometimes faintly ciliate; pedicels 2.5-4 mm long, glabrous, spreading to retrorse 

after anthesis; torus 1-1.5 mm across, oblique at 30°. Perianth 6 mm long, 1.5-2 mm 

wide, narrowly ovoid, attenuate and revolute in the upper half, glabrous outside, 
conspicuously papillose and mealy inside and either entirely glabrous or with 

occasional scattered trichomes or quite densely bearded with most trichomes < 1 mm 
long; dorsal tepals separating markedly from the ventral tepals and reflexing strongly 
at anthesis; limb 1.5 mm long, 1 mm wide, spheroidal. Pistil 15-20 mm long; stipe 

2- 2.5 mm long, glabrous; style smooth, glabrous except for tubercles or scattered 
trichomes extending 2(—3) mm from the style-end; pollen-presenter convex; stigma 

distally off-centre. Fruit 14-16 mm long, 10—12 mm wide, 11 mm deep, ellipsoidal, 

oblique to adaxially transverse to the stipe with the sutures directed outwards; peri¬ 
carp 1 mm thick at centre face. Seeds 8 mm long, 3 mm wide, ellipsoidal, flat to 

slightly convex on inner face with wing 2-2.5 mm wide. Figure lc, n. 

Epithet: Derived from the Latin glabrescens, becoming glabrous, in 

reference to the leaves and branchlets, which quickly shed trichomes evident on 

young growth. 

Flower colour: Perianth green, ageing white at anthesis to cream after pollination. 

Style green ageing cream with green style-end. Flowers are sweetly scented. 

Flowering period: Dependent on length of wet season. Specimens in flower have been 
collected in all months of the year except December. However, in 1992, most flower¬ 

ing had finished by July. 

Distribution: G. glabrescens occurs from Graveside Gorge south to about 10 km S of El 

Sharana in Kakadu National Park. The distribution is separated by over 100 km SW 

from the most southerly collection of G. angulata. 

Conservation status: 2RCt is recommended until the area is fully surveyed. All known 

populations are within Kakadu National Park. 

Habitat and ecology: Found exclusively on the sandstone escarpment either in low 

heath at the top or just below the top, on the slopes, in valleys, or beside dried creek 
beds. It grows in sandy, rocky and shallow soils or in cracks and crevices. Regener¬ 

ation after fire is unknown but presumably plants regenerate from seed. Some regen- 
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eration from epicormic buds on the stem can be expected following low-intensity 
fires. Pollinator unknown, probably either birds or bees or both. 

Discussion: Of the newly described species, the one most closely related to 
G. angulata is G. glabrescens. It differs in its glabrous or sparsely sericeous branchlets, 
its usually entirely glabrous, densely foveolate, adult leaves, usually with more irreg¬ 

ular toothing, its looser, more delicate conflorescences, its shorter ovarian stipe 
(2-2.5 mm long), its narrower perianth (1.5-2 mm wide) and the perianth beard 
either absent or sparsely or inconspicuously developed on the inner perianth surface 

with the longest trichomes usually < 1 mm long and in its usually larger fruits. 

Serious consideration was given to describing G. glabrescens as a subspecies of 
G. angulata on the grounds that the differences may be due to ecotypic effects of the 
more inland sandstone pavement on which this taxon is found. Indeed, most quan¬ 

titative measurements abut those of G. angulata. However, the close relationship of all 
taxa in this group together with the consistent and readily observable distinguishing 
features of G. glabrescens, especially when compared to G. prasina, has persuaded us 

that specific ranking is appropriate for this taxon which occurs in homogeneous 
populations over a relatively wide area of the Kakadu escarpment. 

Variation: A relatively uniform species. There is some variation in the degree of 
bearding on the inner perianth surface which ranges from absent to quite dense. 

Selected specimens (from 20 examined): Northern Territory: 3-5 km W of South Alligator River, 
Olde 92/34, 10 July 1992 (NSW, DNA, CBG, PERTH); 2-3 miles (3-5 km) N of El Sharana, 
Martensz & Schodde AE 567, 25 Jan 1973 (CANB, K, DNA); UDP Falls, South Alligator River, 
Bi/rnes 1376, 20 Feb 1969 (DNA, NSW, NT); Waterfall Creek, Dunlop 5604 & /ones, 2J Nov 1980 
(NSW, DNA); above U.D.P. Falls, Ciltins 2631, July 1973 (NSW, PERTH, NT, K); top of Gunlom 
Falls (formerly UDP Falls), Kakadu National Park, /olmstone 158, 20 July 1989 (NSW, PERTH, B, 
RSA, NBG); near Kurundie Creek, Kakadu National Park, Leach 2810 & Cowie, 20 Apr 1990 
(DNA, CANB, NSW); Waterfall Creek, Wightman 1278 b Dunlop, 19 Apr 1984 (DNA, NSW); 
tributary of Barramundi Creek, Djalkurumburr, Thompson 513, 30 Jun 1983 (CANB, NSW, US); 
Graveside Gorge, Cowie 277, 2 Jun 1985 (DNA 27080). 

Illustration: Brennan (1986: 14, pi. 8 [as G. angulata]). 

3. Grevillea aurea P. Olde & N. Marriott, sp. nov. 

Grevilleae angulatae affinis, sed foliis glabris foveolatisque, conflorescentiis longioribus 
(plerumque 4-10 cm longis sed saepe usque ad 16 cm longas), ovarii stipite breviore 

(1.5—2(—2.8) mm longo), aut tuberculis aut granulis aut trichomis secus stylum saepe 
distributis, perianthio forte recurvato inconspicue barbato intus cum trichomis 

plerumque < 1 mm longis, tepalis dorsalibus sub anthesi non reflexis, fructibus 
erectis, differt. 

Holotype: Northern Territory: Deaf Adder Gorge, 13°06'S 132°56'E, along creek 
running north into the gorge, c. 10 km from the mouth, D.J. McGillivray 3934 & 

C. Dunlop, 17 July 1978 (NSW). Isotypes: DNA, PERTH, K, US, LE, B, RSA, CANB, 
PRE. 

Seedlings (J. Forlonge s.n.): cotyledons opposite, oblong-obovate, obtuse, auriculate at 
the base, midvein and lateral veins faintly developed, margin shortly recurved; 

hypocotyl 3 cm long, terete, bearing sparse patent trichomes; first two leaves subop¬ 
posite, ovate to elliptic, entire or 1 tooth per side; third leaf alternate, irregularly 

2-3-toothed, third leaf more regularly 5-toothed, juveniles: leaves brown-sericeous, 

the lamina often bearing cells with brown to red contents. Adults: erect, single-stemmed 
shrubs 2—3.5(—6) m tall; branchlets angular to slightly flattened, becoming rounded 

with age, sometimes longitudinally ridged, densely to sparsely subsericeous with 
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mixed white and fawnish two-armed trichomes. Leaves green to blue-green, (5—)7—16 
cm long, 1.5-4.5 cm wide, including petioles 7-22 mm long, entirely glabrous except 

for a few scattered trichomes sometimes evident on the midvein, oblong with 
(2-)8-24 usually subopposite, triangular, spine-tipped lobes (spines 2 mm long, 
pungent) and sinuses strongly arcuate; upper and lower surfaces sparingly to dense¬ 

ly foveolate; apex acute, pungent; base cuneate to spreading; venation prominent on 

both surfaces, mixed craspedodromous with conspicuous reticulum. Unit conflores- 
cence 4-16 cm long, sometimes cauline, loose to dense, sometimes lax and curved 
down in the distal half; primary peduncle 2.5-3.5 cm long, sericeous; floral rachis 

glabrous to sparsely sericeous; bracts 0.6-1.5 mm long, 0.5-1.5 mm wide, ovate- 

acuminate to obovate, glabrous sometimes with ciliate margins; pedicels 4-8 mm 
long, glabrous, markedly retrorse at anthesis; torus 1.5-2 mm across, oblique at 
30-45°. Perianth 5-7 mm long, 2-3 mm wide, ± coherent, slightly dilated at the base, 

strongly curved with the apex of the limb adjacent to the lower perianth, glabrous 
outside, inconspicuously bearded inside, most trichomes < 0.5 mm long and confined 

to the lower half of the perianth, papillose in the upper half; dorsal tepals scarcely 

separate from the ventral tepals, not reflexing at anthesis; limb 2 mm long, 2.5 mm 
wide, conspicuous, dominant in early bud, ovoid-spheroidal. Pistil 17-23 mm long; 
stipe 1.5-2 mm (rarely 2.8 mm Lazarides 7860) long, glabrous; style glabrous or sparse¬ 

ly to prominently covered with granules or tubercles and occasional trichomes 
(granules sometimes evident on ventral surface only); style-end granulate or papil¬ 

lose, slightly dilated 1-2 mm from the apex; pollen-presenter convex; stigma distally 
off-centre. Fruits 10-17 mm long, 7-11 mm wide, 8-11 mm deep, ellipsoidal, erect or 

slightly oblique; pericarp 1-1.3 mm thick at centre face. Seeds 7-11 mm long, 3-4 mm 
wide, obovoidal-ellipsoidal, inner face ± flat with marginal curvature and rim 
evident; wing 1.5-3 mm wide. Figure ld-e, o. 

Epithet: Derived from the Latin aureus, golden, in reference to the usual flower 
colour. 

Flower colour: Perianth usually orange-red to yellow, sometimes cream to creamy 
yellow. Buds red to orange. Style cream to orange. Citation from type label: 'Inflores¬ 

cences orange from a distance. Pedicels yellow; perianth yellow with green lines 
along upper margins of tepals; nectary yellow; stipe cream; ovary brownish-green; 

style greenish-brown at the base becoming brownish orange at the apex; pollen- 
presenter green tinged with orange at the edge'. 

Flowering period: March-September. 

Distribution: G. aurea is known from three areas; at latitude of 12°31'S (the most 

northerly) north-east of Jabiru; in the Graveside Gorge - Deaf Adder Gorge - Gilruth 
Creek area; and north-west of Barramundi Gorge. 

Conservation status: G. aurea occurs wholly within Kakadu National Park and is not 
considered at risk. 

Habitat and ecology: The type collection was made in deep sand beside a stream, but 

elsewhere G. aurea occurs in rocky talus on sandstone or at the top of sandstone 

plateaux in open heath or heathy forest. Lazarides 7860 was collected from a lateritic 
mesa in grey, pebbly sand with Triodia. Most collections have been from the top of 

the sandstone escarpment. Brennan (1986) reports its habitat as stony slopes in the 

upper reaches of creek and river catchments. Pollinator unknown, probably birds. 
Regenerates from seed after fire (pers. obs.) 

Discussion: G. aurea approaches both G. glabrescens and G. brevis in its floral and foliar 
morphology but is distinguished from them by numerous features, either separately 

or in combination, but not always constantly. The most obvious distinguishing 
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feature is the golden-yellow flower colour, often partially preserved on dried speci¬ 

mens, which immediately separates the taxon visually. More significantly, in G. aurea, 
the dorsal tepals remain more or less erect at anthesis leaving the perianth shape 
coherent and the inner surface concealed. In all other species of the group the dorsal 

tepals separate and reflex to reveal the inner tepal surface at anthesis. All specimens 
of G. aurea have the trichomes of the inner perianth beard c. 0.5 mm long, and on 
dried specimens, the beard appears inconspicuous. Other distinguishing features are 

its densely sericeous branchlets (cf. G. glabrescens), leaves usually entirely glabrous 
and often densely foveolate, the often longer conflorescences (up to 16 cm long), the 
significantly shorter ovarian stipe (1.5—2(—2.8) mm long), the distribution of tubercles, 

granules or trichomes beyond the apical 2 mm of the style onto its lower half (some¬ 
times indistinct and sparse, rarely absent), the style-end more noticeably thickened, 
the perianth very strongly recurved and usually broader at the base, fruits usually 
more erect and both fruits and seeds also often longer than for other related species. 

One plant in a population of G. glabrescens near Djalkurumburr (Olde 92/35) shows 
some evidence of hybridisation with G. aurea, mainly in its green buds with some 
coppery colouration, the creamy-yellow flower after anthesis and its densely seri¬ 

ceous branchlets. The geographic distribution of the two species overlaps at this point 
and, as other collections of yellow rather than gold flowered forms of G. aurea are 

also known from this area, some gene flow between the two taxa is suggested. 

Variation: There is some variation between populations. Plants from north-east of 

Jabiru are recorded as having yellow flowers on inflorescences shorter (< 5 cm long) 
than seen elsewhere. The narrowest leaves are also noted on specimens from this 
area. In the Deaf Adder Gorge - Gilruth Creek area, most collections are uniform, 
bearing long conflorescences with red-budded, golden flowers. The broadest leaves, 

usually with longer stem internodes, occur on plants in this area. Some specimens 
from the area NW of Barramundi Gorge have leaves with less regular lobing and 

fewer lobes per side (2-6). Some specimens have a very sparse to absent stylar 

indumentum (Craven 2427, Craven 6393 from the same area) although, on all other 
characters, they clearly belong to this species. Lazarides 7860 is anomalous in having 

leaves with longer more attenuate apical lobes, ovarian stipes up to 2.8 mm long and 

tepals looser than those on most specimens of G. aurea. In addition, the duplicate 

specimen at CANB has no stylar indumentum beyond the apical few mm while that 
at NSW does. We have placed this specimen with G. aurea mainly because of the 
NSW specimen and the flower colour, which is reported as ageing to orange-yellow. 

Selected specimens (from 25 examined): Northern Territory: 17.5 km NNE Jabiru East, Lazarides 
9040, 28 May 1980 (CANB, NSW); 12°50'S 133°05'E, Craven 2427, 27 Feb 1973 (CANB, NSW); 
Gilruth Creek, Olsen 2697, 4 Jun 1976 (NSW, DNA); Deaf Adder Creek Gorge, Telford 7995 & 
Wrigley, 22 Apr 1980 (CBG, CANB, NSW); 28.5 km W of Twin Falls, Lazarides 9128, 1 Jun 1980 
(CANB, NSW); 31 km WSW Twin Falls, Craven 6393, 5 Jun 1980 (CANB, NSW); Djalkarumburr, 
Kakadu NP, Olde 92/37 & 37A, 10 July 1992 (NSW, DNA, CBG, PERTH); tributary of Barramun¬ 
di Creek, Thompson 514, 30 Jun 1983 (CBG, NSW, MEL, US, P, KW); c. 13.5 miles (21.6 km) N 
of El Sharana Mine, Lazarides 7860, 26 Feb 1973 (CANB, NSW, PERTH); Graveside Gorge, Cowie 
275, 2 Jun 1985 (DNA); Deaf Adder Gorge, seedlings grown from seed sent by C.R. Dunlop, 
J. Forlonge s.n., 16 Sep 1980 (NSW). 

Illustrations: Brennan (1986: 28, pi. 42); Brock (1988: 198, lower pi.); Elliot & Jones 
(1990: xvi. [as G. longicuspis]). 
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4. Grevillea brevis P. Olde & N. Marriott, sp. nov. 

Grevilleae glabrescenti affinis, sed marginibus foliorum aut integris aut 1-3-dentatis, 
pistillis brevioribus (6-12.5 mm longis), differt. 

Holotype: Northern Territory: Kakadu National Park: 18.5 km S of Gimbat HS 
(below edge of Marawal Plateau) 13°44'S 132°3 6'E, A.V. Slee 2689 & L. Craven, 21 
April 1990 (CANB). Isotypes: A, AD, BRI, DNA, K, MEL, NSW. 

Synonym: G. angulata var.? lancifolia F. Muell. ex Benth. (Bentham 1870: 455). Type 

citation: 'Leaves oblong-lanceolate, 2 to 3 in. long.—Stony ranges. Central Australia, 
Herb. F. Mueller (collector not named)'. Holotype (two sheets n.v.): MEL 46992 

together with AD 97505501 (fide McGillivray 1993). 

Seedlings: not seen. Juveniles: young leaf buds and branchlets rusty sericeous becom¬ 

ing quickly glabrous; young leaves sometimes glaucous; several specimens have 
dimorphous leaves 0.4-0.6 cm wide, some entirely narrow-linear, some becoming 

narrow-elliptic in the upper two-thirds, others entirely narrow-elliptic, broader leaves 
replacing the narrow leaves as the branchlet grows. Adults: single-stemmed shrubs 

1-2.5 m high; branchlets angular to rounded, ridged, glabrous to sparsely sericeous. 
Leaves green, sometimes with a yellowish tinge in dried specimens, flat, 7-15 cm long, 
0.6-1.5 cm wide, including petioles 3-7 mm long, glabrous, narrow-elliptic to elliptic 
to oblong-elliptic, either entire, or some leaves with one to three triangular spine- 

tipped lobes (spines 1-2 mm long, brittle, non-pungent); upper and lower surfaces 
densely foveolate; apex acute to acuminate, non-pungent; base attenuate; venation 

conspicuous, more prominent on upper surface, brochidodromus when the margin 
entire with a secondary intramarginal vein or mixed craspedodromous when margin 

toothed, both types with conspicuous reticulum. Unit conflorescence 1-2 cm long, open 
to dense; primary peduncle 1-2 cm long, glabrous to sparsely sericeous; floral rachis 
1.5-2 cm long, glabrous; bracts 0.7-1.3 mm long, 1 mm wide, ovate, glabrous or the 

margin sparsely ciliate; pedicels 3-3.5 mm long, glabrous, retrorse at anthesis; torus 
c. 1 mm across, oblique at 45°. Perianth 4.5 mm long, 1.5 mm wide, narrowly ovoid, 

attenuate and revolute in the upper half, glabrous outside, bearded inside (trichomes 
< 1 mm long); limb 1-1.5 mm long, 1.5 mm wide, spheroidal. Pistil 8-12.5 mm long; 

stipe 1.5-2 mm long, glabrous; style smooth, glabrous except for minute trichomes or 
tubercles in the apical 2-3 mm, sometimes extending further down the style; style- 

end not dilated beyond the base of the pollen-presenter; pollen-presenter oblong to 

obovate, convex; stigma central to slightly off-centre. Fruits 13-15 mm long, 12 mm 
wide, 10 mm deep, ellipsoidal, oblique to adaxially transverse to the stipe with the 
sutures directed outwards; pericarp c. 1 mm thick at centre of the suture. Seeds 
7-8 mm long, 3.5-4 mm wide, obovoid to ellipsoid; flat on the inner face with 

marginal curvature and rim evident; wing 1.5-2.5 mm wide. Figure lf-g, p-q. 

Epithet: Derived from the Latin brevis, short, in reference to the shorter pistils of this 

species compared to other members of this group, especially G. glabrescens. 

Flower colour: Perianth white to yellow or creamy-green. Style green to pale cream. 

Flowering period: February-July. 

Distribution: G. brevis is confined to a few areas on the eastern and western sides of 

the Marawal Plateau, Kakadu National Park, usually near the edge of the escarp¬ 
ment. Specimens have been collected in the Douglas Springs - Bloomfield Springs 

area and in an area south of Big Sunday (Niljanjurrung). 

Conservation status: The species has a limited distribution entirely within Kakadu 

National Park but is relatively common at each site. A code of 2RCt is recommended. 
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Habitat and ecology: Found on top or just below the top of the sandstone plateau in 
laterised, rocky sand in Asteromyrtus heathland or in brown, kaolinised clay mixed 
with laterite in broad, shallow valleys, sometimes also recorded in deep grey sandy 
soil. Response to fire is unknown. Pollinator unknown. 

Discussion: G. brevis closely resembles G. glabrescens in its foliar and floral features 
and might reasonably be seen as a small-flowered subspecies. However, so marked is 
the difference in pistil length that, in combination with its visually distinctive leaves 
(some or all with the margin entire), the taxon is here regarded as a distinct species. 
The holotype of G. angulata var. lancifolia (MEL 46992), has entirely glabrous, entire 
leaves c. 1.5 cm wide, short, compact conflorescences 1-2 cm long and pistils c. 12 
mm long with granules restricted to the style-end of an otherwise glabrous style 
(D. Albrecht pers. comm.). Accordingly, it is here placed in synonymy under 
G. brevis. The specimen at MEL includes an unattached, toothed leaf c. 3 cm wide, 
somewhat wider than those on the specimens with flowers and broader than any 
other collection of this species. Accordingly, its status is uncertain. 

Variation: Most of the plants from the eastern side of the Marawal Plateau have a 
small proportion of toothed leaves and rarely grow taller than 1.5 m whereas those 
from the eastern side of the plateau have almost all their leaves entire and often 
exceed 2 m in height. The presence of much-narrowed (usually pale green to yellow) 
leaves on some specimens appears to be either a virally or environmentally induced 

deformity. The deformity seems to be represented more in collections than is noticed 
on living plants (pers. obs.). We have also noted its presence on some plants of 
G. glabresccns. Nonetheless, a biological and ontogenetic study of its leaves would be 
worthwhile. 

Selected specimens (from 22 examined): Northern Territory: c. 18 miles [28.8 km] SE of El 

Sharana Mine, tjizarides 7820, 24 Feb 1973 (CANB); source of Alligator River, Gimbat Station, 

Russell-Smilh 728, 5 July 1983 (DNA, NSW); Kakadu National Park, Dunlop 8538 & Mantis, 21 

Apr 1990 (DNA, CANB, BRI, AD, NSW, MEL); Marawal Plateau, Olde 92/32, 10 July 1992 

(NSW, CBG, DNA, PERTH); escarpment above Douglas Springs, Olde 92/27,10 July 1992 (NSW, 

DNA, CANB, CBG, PERTH); 5 km E of Ranford Hill, Russell-Smith 5659 & Lucas, 18 Jun 1988 

(DNA); 4 km SW of Bloomfield Springs, Menkhorst 356, 13 Apr 1989 (DNA); 1 km NE of 

Bloomfield Springs, Orr 378, 20 Apr 1990 (DNA); Mary River, Bloomfield Springs, Dunlop 7078 
& Wightman, 15 Sep 1987 (DNA); ? Central Australia (MEL 46992). 

5. Grevillea prasina McGillivray 
(McGillivray 1986: 12) 

Holotype: Northern Territory: 39 miles [62.4 km] WNW of Wave Hill Police Station, 
R.A. Perry 2265,27 June 1949 (CANB 108396). Isotypes: NSW 93192, CANB 31721, AD, 

MEL, PERTH, BRI). 

Seedlings: not seen, juveniles: young leaves and buds rusty sericeous. Adults: spread¬ 
ing, multi-stemmed, lignotuberous shrubs l-2(-3.5) m high; branchlets sharply angu¬ 
lar, ridged, glabrous or rusty sericeous, sometimes sparsely sericeous; leaves bright, 
pale green, 3-8.5 cm long, 2-5 cm wide, including petioles 6-10 mm long, glabrous or 
rarely sparsely and minutely sericeous, usually glaucous, foveolate, ovate to broadly 
elliptic with 4-10 narrow-triangular, spine-tipped lobes (spines 2-3 mm long, rigid, 
pungent) and sinuses arcuate to rectilinear; apex acute, pungent; base cuneate; vena¬ 
tion prominent on both surfaces, mixed craspedodromous with evident reticulum; 

unit conflorescence 2-5 cm long, dense to loose; primary peduncle 1-3 cm long, 
glabrous or sericeous; floral rachis glabrous or sericeous; bracts 1-1.5 mm long, 
0.8-1.2 mm wide, ovate with apex acuminate and incurved, glabrous, ciliate; pedicels 
2.5^1 mm long, glabrous or sericeous; torus c. 2 mm across, oblique at 20-40°. 
Perianth 5-7 mm long, 2 mm wide, narrowly ovoid, attenuate and revolute in the 
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upper half, glabrous or sericeous outside, densely white-bearded inside, the trichomes 
mostly > 1 mm long and distributed on the upper portion of the inner tepal surface; 
dorsal tepals separating from the ventral tepals and reflexing strongly at anthesis; 
limb 1.5-2 mm long, 2-2.5 mm wide, spheroidal. Pistil 18.5-22 mm long, entirely 
glabrous; stipe 3-3.5 mm long; style and style-end smooth or rarely (.Olde 92/65), with 
a few granules; pollen-presenter ± flat, umbonate; stigma central to distally 
off-centre. Fruits 10-16 mm long, 7-10 mm wide, 7.5-9 mm deep, oblong-ellipsoidal, 
oblique to almost transverse to the stipe, sometimes erect when immature; pericarp 
1-1.5 mm thick at centre face. Seeds 7-8.5 mm long, 2.5-4.5 mm wide, oblong- 
ellipsoidal, slightly convex on the inner face with marginal curvature evident; wing 
0.5-2 mm wide; raphe and funiculus inconspicuous. Figure lh, r. 

Flower colour: Perianth green to white becoming cream to yellow after anthesis; 
style green ageing cream. Flowers sweetly scented. 

Flowering period: March-September. 

Distribution: Northern Territory, extending principally from the Victoria River 
District south to c. 17°S latitude and east to c . 135°10'E; Western Australia, extending 
from the Northern Territory border to the Pentecost River (127°50'E). 

Conservation status: Not rare. 

Habitat and ecology: Occurs in clumps on sandstone or limestone hills usually in 
rocky situations or woodland extending from the ridgetops to creek beds in sandy, 

often skeletal soils. Regenerates from seed or lignotuber after fire. Pollinator 
unknown, probably birds. 

Variation: The occurrence of plants with the pedicel, perianth and floral rachis 
sericeous appears to be random and we have not found any other unifying feature 
which, warrants infraspecific division. One specimen with sericeous perianth has a 
glabrous floral rachis (D.J. McGillivray pers. comm.). The collection Olde 92/65A has 
some leaves with a minute indumentum and a few pistils with the style-end bearing 
a few granules or minute trichomes. This collection, growing with G. agrifolia, was 
not typical of the population of G. prasina at that site (cf. Olde 92/65). Larger fruits on 
this specimen indicate that it may be hybridised with G. agrifolia. 

Selected specimens (from 25 examined): Northern Territory: Parakeelya Swamp, 50 km SW of 

Nathan River Homestead, Latz 10192, 29 May 1985 (DNA 78894); Cox River Station, Latz 7160, 
1 Jul 1977 (NSW, NT, CANB, BRI, K, MO, B); range S of Timber Creek, P.G. Wilson 191 & Jacobs, 
6 May 1988 (PERTH, NSW 209324, DNA, K); north side of Jasper Gorge, McGillivray 3801 & 
George, 15 Jun 1978 (NSW, DNA, K, PERTH, US, B); 20.8 km from Timber Creek on road to 

Kununurra, McGillivray 3805 & George, 16 Jun 1978 (NSW, DNA); above Gibbie Creek, McGil¬ 
livray 3901, 7 Jul 1978 (NSW, AD, DNA, NE, MEL, PRE, P, RSA, NY); Bullita Station, Station 

Hill, Wightmart 2659 & Clark, 10 Feb 1986 (DNA, NSW); 7 km N Mt Sanford Outstation, Latz 
5347, 15 Jun 1974 (NT, NSW); Limbunya, Dunlop 3519, 29 Apr 1974 (DNA, CANB, PERTH). 

Western Australia: East Kimberley; Chamberlain Gorge, El Questro Stn, Kenneally 10977, 30 Jun 

1989 (PERTH, NSW); 59 km W on Wyndham - Gibb River Rd, Olde 92/65 & 65A, 15 Jul 1992 

(NSW, DNA, CBG, PERTH); South of Ernest River, Hartley 14685, 20 Mar 1978 (NSW, PERTH, 

CANB); Bindoola Creek, at Gibb River Rd, Hill 3363, Johnson & Slanberg, 18 Nov 1988 (NSW, 

WA, CANB); 23 miles 137 km] NE of Karunjie Station, Speck 5014, 14 Sep 1954 (CANB, BRI, 

PERTH); 49 km E of Durack River between Gibb River Station and Wyndham, McGillivray 3872 
& George, 26 Jun 1978 (NSW, PERTH, DNA, K); Cockburn Range, 46 km SSW of Wyndham, 

Lazarides 8587, 16 Mar 1978 (CANB, NSW); limestone hills west of Weaber Range, c. 50 km N 

of Kununurra, Lazarides 8424, 8 Mar 1978 (CANB, NSW, PERTH). 

Illustrations: McGillivray (1993: 213); Petheram & Kok (1983: 319). 
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6. Grevillea agrifolia A. Cunn. ex R. Br. 

(Brown 1830: 24) 

Lectotype: (McGillivray 1975: 24) 'Grevillea angulata Nob Mermaids 2d Voyage No. 411 
Gr. agrifolia Cunningh.' (label, in Robert Brown's script, located at lower left of the 

sheet); excluding the specimen at upper left labelled 'Mermaids Third Voy. No. 12' 
(BM, n.v.). McGillivray (1993) cites Cunningham 411 as being collected on 
Lacrosse Island, 18 Sep 1819. 

Synonym: G. agrifolia var. major Ewart & Rees (1911: 68). Type citation: 'Mission 
Station, Napier - Broome Bay, West Australia, G.F. Hill, December, 1909, No. 22' 

(Holo, n.v.: MEL 46989; Iso, n. v.: MEL 46990, PERTH; fide McGillivray 1993). 

Seedlings (George 14563): cotyledons oblong, obtuse, midvein not evident; leaves 
alternate, crowded, first 2 leaves sessile, both arising very close to the cotyledons, third 
leaf 3-toothed, fourth leaf 5-toothed; hypocotyl 2-3 cm long, sparingly pubescent in the 

upper 1-2 cm, otherwise glabrous, juveniles: new growth bronze to rusty, 
sericeous. Adults: single-stemmed shrubs to small trees 2^1(-6) m tall, branchets 

angular to almost round, sericeous; leaves silvery-grey, grey or blue-grey, (5—)7—16 cm 
long, 3.5-9.5 cm wide, including petioles 5-13 mm long, densely and minutely seri¬ 
ceous, sometimes the indumentum sparse on the upper surface, obovate to almost 

round, with 1-8 scarcely evident, acuminate to broad-triangular, spine-tipped lobes 
(spines 1-2 mm long, brittle, usually non-pungent) with sinuses linear, sometimes 

arcuate; apex acute to round, sometimes emarginate; base cuneate; venation promi¬ 

nent on both surfaces, mixed craspedodromous to almost brochidodromous with 
prominent reticulum. Unit conflorescence 3-7.5 cm long, dense; primary peduncle 

1-3.5 cm long; floral rachis glabrous or sericeous; bracts 1-1.8 mm long, 0.6-0.8 mm 

wide, ovate, glabrous or sericeous with margin ciliate, the apex acute and sometimes 
incurved; pedicels 2.5-4 mm long, glabrous or sericeous, retrorse at anthesis; torus 1.5- 
2.2 mm wide, oblique at c. 30°. Perianth 5-6 mm long, 2-3 mm wide, ovoid, strongly 

curved, the apex revolute, glabrous or sericeous outside, densely white-bearded inside 

with most trichomes > 1 mm long and developed on the upper 
portion of the tepals; dorsal tepals scarcely separating from the ventral tepals but 
reflexing strongly at anthesis; limb 1-1.5 mm long, 2-2.3 mm wide, spheroidal. Pistil 

13.5-19 mm long; stipe 2.5^4 mm long, glabrous; style usually sparsely to moderately 

glandular-pubescent, or with a few trichomes restricted to the apex, or rarely entirely 
glabrous; style-end not dilated beyond the pollen-presenter; pollen-presenter flat, 
umbonate; stigma off-centre. Fruits 18-24 mm long, 14-17 mm wide, 13-16 mm deep, 
ellipsoidal to subglobose, erect to slightly oblique; pericarp 2-4.5 mm thick at centre 

face. Seeds 7.5-10 mm long, 4-5 mm wide, oblong-ellipsoidal, slightly convex on the 

inner face with marginal curvature and rim evident; wing 2-3.5 mm wide. Figure li, s. 

Flower colour: Perianth green maturing white to cream; style green maturing cream. 
Flowers are sweetly scented. 

Flowering period: March-September. 

Distribution: Widespread from the north-western Northern Territory to the Kimber¬ 
ley and adjacent off-shore islands. 

Conservation and status: Not rare. 

Habitat and ecology: Found mostly in open woodland in medium to high rainfall 

areas where it sometimes forms clumps up to 50 m across (Petheram & Kok 1983). 
Grows mostly in deep or shallow sandy soils but sometimes in lateritic loam. Regen¬ 

erates both from seed and from epicormic buds along the stems and branchlets after 
low-intensity fires. Aboriginal people from Kalumburu know the species as 
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'wurrgan' (Kwini language). Small brown honeyeaters have been seen probing the 
flowers (pers. obs.). 

Discussion: G. agrifolia is distinguished by sericeous branchlets; grey-green, grey or 
blue-grey, obovate to almost round undulate leaves 4-9.5 cm wide bearing a dense, 
closely appressed indumentum, the margin sparingly shallow-toothed with teeth 
usually confined to the apical half; perianth (and pedicels) either glabrous or 
sericeous outside, green to white at anthesis, dorsal tepals separating at or before 
anthesis and reflexing to reveal a conspicuous, densely villous beard on the inner 
surface, the longest trichomes of which are > 1 mm long; pistil 13.5-19 mm long, 
ovarian stipe 2.5-4 mm long, the style usually bearing a moderately dense indumen¬ 
tum of erect, mixed biramous and glandular trichomes along its whole length, rarely 
almost glabrous; fruits 18-23 mm long, ellipsoidal to obovoidal, erect or slightly 
oblique to the stipe; pericarp 2.S-4.5 mm thick at centre face. 

G. agrifolia differs from G. angulata which has generally narrower, green, oblong 
leaves usually with a less conspicuous vestiture and with the margin usually dentate 
with teeth extending almost to the leaf base, and smaller, more oblique fruits with a 
much thinner pericarp. Although most specimens of G. agrifolia also possess a 
moderately dense, though inconspicuous stylar indumentum, thereby providing an 
obvious distinguishing character, some specimens (e.g. Keighery 4780) have the 
indumentum restricted to the style-end, while yet others are glabrous except for an 
occasional trichome (e.g. George 13485). 

Variation: The varietal status of G. agrifolia var. major is not restored from synonymy 
in this revision, although plants from Napier Broome Bay (type locality of var. major) 
differ from the type of G. agrifolia in the sericeous outer surface of the perianth 
(glabrous in the type of G. agrifolia). The other two elements of the original delimita¬ 
tion of var. major (larger leaves and larger fruits) are not supported by more recent 
collections from the same area and elsewhere among which are several specimens 
with leaves and fruits about the same size as var. major but with the perianth 
glabrous outside. The geographic distribution of specimens referable to a notional 
G. agrifolia var. major, i.e. with the outer perianth surface sericeous, appears to be 
random, although most collections are from the western sector of the species' range. 
However, our observation of plants in this area (limited to between Kalumburu and 
the Gibb River Rd) show both types are present with a greater proportion of plants 
with flowers with a sericeous outer perianth surface. At one site (204 km west on 
Gibb River - Wyndham Rd [Olde 92/69 & 92/70]), plants clearly of the same species 
occur together, some with the outer perianth surface glabrous, some sericeous. 

Within Grevillea agrifolia there is some variability in leaf size, colour, degree of tooth¬ 
ing and indumentum density. The major differences, however, are noted in perianth 
and stylar indumentum. Most specimens with a sericeous outer perianth have been 
collected between the coast and 15°S latitude and between 126° and 127°E longitude. 

Selected specimens (from 154 examined): Northern Territory: 120 miles 1192 km] W of Timber 
Creek, Maconochie 1126,19 Jun 1971 (NSW , PERTH, CANB, AD, NT); 101 miles (161.5 km) SE 
Carlton Station, R.A. Perry 3003, 23 Jul 1952 (NSW, PERTH, MEL, BR1, AD, CANB); 20.5 km E 
of Keep River on Kununurra - Katherine Road, McGillivray 3788 & George, 14 Jun 1978 (NSW); 
4.5 km from SE edge of Pinkerton Range on road to Bullo River, McGillivray 3887 & Petheram, 
29 Jun 1978 (NSW, PERTH, K, DNA, NY, LE, PRE). Western Australia: Camp Creek Gauging 
Station, Mitchell Plateau, Keighery 4780, 23 April 1980 (PERTH); Yowradaggi River, 18 km S of 
Cockatoo Island, Yampi Sound, Fell 267, 3 Sep 1984 (PERTH); near The Rocks, King Leopold 
Ranges, Lazarides 6454, 29 Jul 1959 (CANB, PERTH, NSW, MEL, BR1); 20 km N of Kalumburu 
Mission, Fryxell & Craven 4118, 14 May 1983 (CANB, PERTH); Boomerang Bay, Bigge Island, 
Merchant 72/28,1 Jun 1972 (PERTH); Byam Martin Island, P.G. Wilson 11492,11 Jul 1973 (PERTH); 
gorge W of 'Silent Grove' homestead, Hill 3430, 23 Nov 1988 (NSW, PERTH); Hidden Valley 
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NP, Kununurra, Blaxell 88/055 & Wrigley, 18 Jul 1988 (NSW); 59 km W on Wyndham - Gibb 

River Rd, Olde 92/64, 15 Jul 1992 (NSW); King Edward River Crossing on road to Mitchell 

Plateau, Olde 92/80, 16 Jul 1992 (NSW); 204 km W on Wyndham - Gibb River Rd, Olde 92/69 & 
70, 15 July 1992 (NSW); 2.9 km SE Mitchell Plateau Mining Camp, George 14501, 23 Apr 1977 

(NSW, CANB, PERTH, LE, K); Airfield Swamp, Mitchell Plateau, KenneaUy 6581, 15 May 1978 

(PERTH); Mount House Station, Beard 4144, 17 May 1965 (NSW, PERTH, KPWA); Napier 

Broome Bay, West Governor Is, Forbes 2060, 19 May 1984 (NSW, PERTH, CANB); tributary of 

Camp Creek, Mitchell Plateau, KenneaUy 7781,18 Jan 1982 (PERTH); Boiga Falls, Drysdale River 

National Park, KenneaUy 3028, 3 Aug 1975 (PERTH); above Mogurnda Ck, Drysdale River NP, 

George 13485, 6 Aug 1975 (PERTH); Cracticus Falls, Drysdale River NP, KenneaUy 4219,11 Aug 

1975C (PERTH). 

Illustrations: Brock (1988:197); McGillivray (1993: 210); Petheram & Kok (1983: 317). 

7. Grevillea microcarpa P. Olde & N. Marriott, sp. nov. 

Ab Grevillea agrifolia fructibus minoribus (11-15 mm longis), foliis adultis brevioribus 
angustioribusque (plerumque < 8 cm longis et < 4 cm latis) olivaceisque (non cyaneo- 

canis) distinguitur. 

Holotype: Western Australia: Northern Kimberley: King Edward Crossing on road 
to Mitchell Plateau, 15°05'S 126°15'E, P. & G. Keane s.n., July 1991 (NSW). Isotypes: 

PERTH, CBG, DNA. 

Seedlings: not seen, juveniles: new growth ferrugino-sericeous, densely ferruginous 
along the midvein. Adults: bushy shrubs 1-2.5 m tall, 2-3 m wide; branchlets angular, 

becoming rounded with age, ferrugino-sericeous; leaves olive-green, 0.5—7.5(—9) cm 
long, 0.5-4 (-5) cm wide, including petioles 2-10 mm long, obovate to elliptic, dense¬ 
ly to sparsely minute-sericeous on both surfaces, margin either entire or with 1-7 
irregular, spine-tipped, subtriangular lobes (spines 1-2 mm long, brittle, scarcely 
pungent) and rectilinear or shallow-arcuate sinuses; leaf base cuneate; apex acute, 
sometimes pungent; venation prominent on both sides, mixed craspedodromous with 
reticulum evident. Unit conflorescence 2.5-5 cm long, dense; primary peduncles 

0.5-3 cm long, sericeous; floral rachises sericeous; bracts 1 mm long, 1 mm wide, 
ovate, sericeous outside, apex acute, incurved; pedicels 2.5-3 mm long, sericeous, 
patent to retrorse; torus 2 mm across, oblique at c. 45°. Perianth 4-5 mm long, 2.5 mm 
wide, narrowly ovoid, strongly curved, sericeous or sparsely so outside, densely 
bearded inside with most trichomes > 1 mm long; limb 1.5 mm long, 2 mm wide, 

spheroidal, sericeous. Pistil 15-18(-20) mm long; stipe 3.5-4 mm long, glabrous; style 
entirely glabrous or sparsely pubescent; style-end glabrous, not dilated beyond the 
pollen-presenter; pollen-presenter flat, umbonate. Fruits 11-15 mm long, 10-12 mm 
wide, 9-10 mm deep, ellipsoidal, erect to slightly oblique on stipes; pericarp 0.8-1.5 
mm thick at centre face. Seeds 7-8 mm long, 3.5 mm wide, obovoidal, faintly rugose; 

inner face convex with marginal rim; seed wing 1.5-2 mm wide. Figure lj, t. 

Epithet: Derived from the Greek micro, small, and carpos, fruit, in reference to the 
small fruits of this species (by comparison with those of G. agrifolia.) 

Flower colour: Perianth green becoming white at anthesis, ageing to cream or 
yellow; style green, ageing cream with green tip. Flowers are sweetly perfumed. 

Flowering period: May-July, possibly longer. 

Distribution: G. microcarpa is confined to a small area in the northern Kimberley 

extending from Napier Broome Bay to the lower King Edward and Drysdale Rivers. 

Conservation status: Locally common but its distribution is restricted and a code of 

3R is recommended. 
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Habitat and ecology: Occurs around sandstone outcrops either in crevices or in grav¬ 
elly sand, on hillsides or in and near creek lines. Fire response unknown. Pollinator 
probably birds. Aboriginal people from Kalumburu did not differentiate this species 
from G. agrifolia in their language. 

Discussion: The sympatric occurrence at King Edward River Crossing and NW of 
Kalumburu, Western Australia, of the visually distinct G. microcarpa with G. agrifolia 
is seen by us as clear grounds for separation of G. microcarpa at specific rank. 
Although G. microcarpa seems closely related to G. angulata through its smaller, thin¬ 

ner-walled fruits, its closest affinity is certainly with G. agrifolia. It differs from 
G. angulata in its sericeous outer perianth, its smooth style-end, its (usually) more 
erect fruits and from G. agrifolia in its smaller fruits (11-15 mm long) with the peri¬ 
carp 0.8-1.5 mm thick at centre face, in its lower-growing, shrubby habit, and in its 
smaller leaves (both narrower (mostly 3-3.5 cm wide) and shorter (mostly < 7.5 cm 
long), which are also of a slightly different colour (olive-green to grey-green). In the 
area of its sympatric occurrence with G. agrifolia, the style of G. microcarpa is either 

glabrous or sparsely hairy whereas that of G. agrifolia is inconspicuously hairy over 
its entire length. 

G. microcarpa is also closely related to G. prasina with which it shares similar-sized 
fruits, and, in some collections, entirely glabrous pistils but it differs in its branchlet 
cross-sectional shape, its leaf colour, indumentum and shape and in its fruit shape. In 

G. prasina, the branchlets are sharply angular and usually ridged, the leaves are 
always bright green, glabrous or sparsely sericeous and mostly ovate with pungent 
toothing; the fruits are oblong-ellipsoidal and usually very oblique to the stipe. 
Consideration was given to the likelihood that G. microcarpa represented a hybrid 
swarm with G. agrifolia and G. prasina as the putative parents. However, G. microcarpa 
is distributed over a considerable area in disjunct, relatively homogeneous popula¬ 
tions north of the (current) distribution of G. prasina and given the consistency of 

features enumerated here seems to us to represent a distinct species. 

Variation: There is little foliage variation in G. microcarpa except for the number of 
leaf lobes, which usually range from 2-5. Stylar indumentum is either entirely lacking 
or sparse, usually with mixed biramous and glandular trichomes. The style-end is 

always glabrous or with an occasional solitary trichome. 

Selected specimens (from 12 examined): Western Australia: Kimberley; Northern Province; 4 

km NW Kalumburu, McCiUivray 3860 & George , 24 Jun 1978 (NSW, PERTH, K, US); c. 50 km 

NE of Mitchell River H.S., King Edward River, Beaugleliole 58920 & Errey 2620, 23 Aug 1978 

(NSW, PERTH); western Side of Kalumburu Rd, 16 km S of Carson River, McGillivray 3864 & 
George, 25 Jun 1978 (NSW, PERTH, K); near King Edward River, off northern road from Mitch¬ 

ell Plateau to Kalumburu, Turner s.n., May 1985 (NSW); camping area on King Edward River 

off Mitchell Plateau Rd, Marriott 9027, 19 Jun 1990 (NSW); Woppinbie Creek, 4 km SW from 

mouth of Napier Broome Bay, Forbes 2136, 24 May 1984 (MEL, NSW, PERTH); Solea Fall, 

Drysdale River NP, George 13741, 12 Aug 1975 (PERTH); Coucal Gorge, Carson Escarpment, 

Drysdale River NP, George 13838, 15 Aug 1975 (PERTH). 
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SHORT COMMUNICATION 

Cycas arenicola (Cycadaceae), a new species from the 
Northern Territory of Australia 

The genus Cycas occurs sporadically across northern Australia, frequently in isolated 
and relictual populations. The genus has not been well understood, and recent 
studies have more than doubled the number of species recognised in this country 

(Hill 1992, Chirgwin in press). Even so, Cycas in the Northern Territory remains 
poorly known. One group of populations, however, is clearly specifically distinct, 
and is here described as a new species in order to provide a name for use in the 
forthcoming Volume 48 of the Flora of Australia series. 

Cycas arenicola K. Hill, sp. nov. 

Inter species australienses frondibus non-carinatis, pinnis anguste lanceolatis 
marginibus recurvatis tomento subter brunneo persistentique, pinnis non reductis ad 
basem, strobo microsporangiato parvo tenuique, distinguitur. 

Type: Northern Territory: upper East Alligator River (12°48'S 133°21'E), J. Russell- 
Smith 8502 & ]. Brock, 7 Sep 1991; holo NSW; iso DNA. 

Stem to 1.5 m tall, rarely to 2 m, 15-20 cm diam. Leaves 90-160 cm long, flat in section 
(opposing pinnae inserted at 180 degrees on rhachis), with 180-200 pinnae, consist¬ 
ently terminated by a spine; petiole loosely brown-tomentose, 25-35 cm long; median 
pinnae at 60-90 degrees to rhachis, 90-190 mm long, 4.5-6.5 mm wide, narrowly 
lanceolate, falcate, glabrous above, glossy dark green (not glaucous), densely brown- 
tomentose below, flat or slightly keeled in section with margins recurved, decurrent 
on rhachis for 2-3 mm, narrowed to 3-5 mm at base (narrowed to 70-80% of 
maximum width), not crowded or overlapping, spaced at 9-14 mm on rhachis, apex 

very narrowly attenuate; midrib not or slightly raised above, prominent below. New 
growth densely tomentose with brown trichomes. Cataphylls densely orange- 
tomentose. Microsporangiate cones fusiform to elongate-ovoid, c. 25 cm long, c. 5-9 cm 
diam. Microsporophyll lamina 15-20 mm long, 6-9 mm wide; sterile apex c. 6 mm long, 

not recurved; apical spine short, sharply upturned, c. 5 mm long. Megasporophylls 

15-20 cm long, grey- and orange-tomentose, with 4-6 ovules, sterile apex 30-40 mm 
long, 14-18 mm wide, narrowly triangular, regularly dentate, apical spine c. 8 mm 
long. Seeds flattened-ovoid, green becoming orange, pruinose, 28-32 mm long, 25-29 

mm diam.; sarcotesta 1.5-3 mm thick. Figure 1. 

Distinguished among Australian species by the non-keeled leaves, the fusiform to 
elongate-ovoid microsporangiate cones, the narrowly lanceolate, non-glaucous 
pinnae with recurved margins and persistent brown tomentum beneath, and the 
pinnae which do not progressively reduce to spines on the petiole (although the 

petioles may still be spinescent). Distinguishing characters separating the Australian 
species from non-Australian taxa have been discussed elsewhere (Hill 1992). 

C. calcicola Maconochie, also from the Northern Territory, is most similar, sharing the 
small, narrow microsporangiate cone and the persistent tomentum on the undersur¬ 
faces of the pinnae, but differing in having more pinnae per leaf (210-410), and 

narrower pinnae (2.5-4.0 mm wide) which do not taper as gradually to the apex and 
are more crowded (spaced at 4-6 mm on the rhachis. C. pruinosa Maconochie from 
Western Australia has narrow pinnae with recurved margins and a narrow microspo- 
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rangiate cone, but the pinnae are glabrous at maturity and the cones are much longer 
(35-45 cm long). No other Australian species shares the persistent tomentum on the 
undersurfaces of the pinnae. In addition, all Australian species except C. arenicola, 

C. calcicola and C. pniinosa have ovoid microsporangiate cones. 

Figure 1. Cycas arenicola. a, b, parts of fronds showing differences in size and spacing of pinnae; 

c, section of pinna; d, microsporophyll; e, megasporophyll with seed and stipe (b, c, e from 

Russell-Smith 8502', a, d, from Lazarides 7650). Scale bar; a, b, e = 1 cm; c = 2 mm; d = 5 mm 
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C. arenicola occurs on sandy soils on screes derived from siliceous sandstone in 
rugged and broken country of the upper reaches of the East Alligator and Liverpool 
Rivers (Figure 2). This species has rarely been collected, and is likely to be more 
widely distributed. 

Conservation status: apparently locally abundant in remote and inaccessable areas, 
not considered to be at risk. 

The epithet is from the Latin arenarius, pertaining to sand, with the suffix -cola, a 
dweller or inhabitant, in reference to the occurrence in broken sandstone country. 

Specimens examined: Northern Territory: East Alligator River (12°47'S 133°21'E), Lazarides 7650, 
18 July 1972 (CANB, DNA, also recorded as distributed to BRI, K, L, NSW, US; the NSW 

duplicate cannot be found); headwaters of the East Alligator River (12°48'S 133°21'E), Craven 
8334 & Wightman, 31 Mar 1984 (CANB). 

Figure 2. Distribution of C. arenicola (A) and C. calcicola ( x). 

Acknowledgements 

Kym Brennan, John Brock and Jeremy Russell-Smith are acknowledged for searching 
out this taxon and making the type collection. Peter Wilson assisted with the Latin 

diagnosis, and Marion Westmacott prepared the illustration. 

References 
Chirgwin, S. (in press) Cycas conferta. ]. Adelaide Bot. Gard. 
Hill, K.D. (1992) A preliminary account of Cycas (Cycadaceae) in Queensland. Telopea 5(1): 

177-206. 



422 Telopea Vol. 5(2): 1993 

Manuscscript received 5 May 1992 

Manuscript accepted 1 December 1992 

K.D. Hill 

Royal Botanic Gardens Sydney 
Mrs Macquaries Road 

Sydney NSW 2000 

Australia 



Telopea 5(2): 423-425 (1993) 423 

SHORT COMMUNICATION 

Lepidosperma curtisiae (Cyperaceae), a new Australian 
species 

Preparation of treatments of the genus Lepidosperma for the 'Flora of New South 

Wales' (by KLW), 'Flora of Victoria' (KLW) and 'Students Flora of Tasmania' (DIM) 
led us to the conclusion that an undescribed taxon had been hidden amongst material 
of L. lineare R. Br. and L.inops F. Muell. ex Rodway. This species, L. curtisiae, is here 
described. 

Lepidosperma curtisiae K.L. Wilson & D.I. Morris, sp. nov. 

L. lineari affinis sed culmis brevioribus, foliis culmos superantibus, differt. A L. inopi 
rhizomate horizontali, inflorescentia grandiore, bractea involucrali rare inflorescen- 
tiam multo superanti, differt. 

Type: Tasmania: Lewisham, edge of shore, W.M. Curtis s.n., 19 August 1951; holo 
NSW; iso HO. 

Tufted or mat-forming perennial with very short horizontal rhizomes. Basal leaves of 

innovations reduced to a ± shining sheathing base with or without a reduced lamina. 
Upper leaves very shallowly biconvex or planoconvex, stiffly erect, ± rigid, up to 30 cm 

long, 0.7—2(—2.5) mm wide, with adaxial or both margins minutely scaberulous; sheaths 
straw-coloured in upper portion to dark yellow-brown at base, not viscid. Culms 
2—17(—25) cm high, always shorter and slightly narrower than the longest leaves. 

Inflorescence narrow-ovate to oblong in outline, 1.5-5 cm long, with 5-12(-20) spike- 
lets; basal involucral bract usually shorter than the inflorescence but occasionally 
equalling or exceeding it. Spikelets 4.5-6 mm long, with a single bisexual floret and 

0-2 male florets. Glumes 5-7, pale red-brown, becoming dull with age, ovate-lanceo¬ 
late; the 2 or 3 lowest empty, shorter than upper glumes; fertile upper glumes 4-5.5 

mm long, often with long-aristate tips. Anthers 0.8-2.7 mm long, excluding apical 
appendage 0.2-0.5 mm long. Nut 2.5-3.5 mm long, 1.3-1.5 mm diam., ovoid to 
narrow-ellipsoid, with 3 prominent ribs; hypogynous scales obtuse to acute, without 
long ciliate tips. Figure 1. 

Distribution: In the North East, Midlands and East Coast regions of Tasmania; from 
the South-eastern region of South Australia through southern Victoria to the Snow- 

fields region of eastern Victoria; and scattered in the Tablelands regions of New 
South Wales. 

Habitat: In dry situations in open woodland and heath; from near sea level to about 
300 m altitude in Tasmania, ranging to about 1200 m altitude in New South Wales. 

Notes: This taxon has been confused with the related species L. lineare R. Br. and 

L. inops F. Muell. ex Rodway. It differs from L. lineare in having shorter culms, the 

leaves always longer than the culms, and hypogynous scales without long ciliate tips. 
L. inops differs in being a dwarf species with a vertical rhizome, with the basal leaves 
of innovations with a fully developed lamina, and with an inflorescence of one or two 

small clusters of 2-4 spikelets, the basal involucral bract always being much longer 
than the inflorescence. The leaf bases in L. inops are paler yellow-brown, and the 

leaves are arranged distichously so that the innovations are flat and fan-shaped, 
whereas in L. curtisiae the innovations are more or less rounded in cross-section. 
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Material of L. curtisiae from New South Wales is more variable than that from other 
parts of the distribution. In particular, culms are often taller so that they are about as 

long as the leaves, and the leaves often have red-tinged sheaths. Such specimens are 
here tentatively referred to this species but further study of this variation is needed, 
especially in the Blue Mountains region. 

Epithet: Named for Dr Winifred Mary Curtis, who numbered this species amongst 

the many that she has collected in her long and eminent career in botany. 

Selected specimens seen: Tasmania: North of Risdon Brook Reservoir, Collier 7487, June 1986 
(HO); Powranna, south of Perth, Collier 3869, Sep 1991 (HO); south-east slope of Porter Hill, 
Buchanan 3754, Oct 1984 (HO); Petal Point, Moscal 3224, Oct 1983 (HO, MEL); 1.3 km W along 
Interlaken road from Midland Highway near Tunbridge, Wilson 6576, Feb 1986 (NSW, HO). 
South Australia: Hundred of Coles, south-east corner, on roadside (Hundred of Coles is about 
40 km SW of Naracoorte), Hunt 1969, Apr 1964 (AD n.v., HO, NSW). Victoria: Wimmera: 
Miram South Dam, Beauglehole 84143, Sep 1986 (MEL, HO, NSW). Wannon: Heathmere, Henty 
Highway, Beauglehole 19248, 1950 (MEL, NSW). Grampians: Victoria Valley, Syphon Road, 
north of Big Cord, Glenelg River, Beauglehole 24865, Feb 1968 (MEL, BR1, CANB, GENT, HO, K, 
NSW, PERTH, RNG). Volcanic Plain: Batesford Sanctuary on Moorabool River, Carr 7307, Jan 
1977 (MEL, NSW). Otway Plain: 6 km NNW of Anglesea P.O., Beauglehole 63254, Dec 1978 
(MEL, HO, NSW). Midlands: C. 20 km WNW of Seymour P.O., Beauglehole 50114, Aug 1975 
(MEL, HO, NSW). Gippsland Plain: Bellarine Peninsula, Mannerim, LeBrcton, Mar 1991 (MEL, 
HO, NSW). Snowfields: Native Cat Track, Great Dividing Range, Beauglehole 36627 & Finck, Jan 
1971 (MEL, HO, NSW). New South Wales: Northern Tablelands: 1 km N of Crown Mtn, Back¬ 
water, Williams, Dec 1977 (HO, NSW ex NE). Central Tablelands: Du Faurs Rocks, Mt Wilson, 
Coveny 6151, Benson, Johnson & Wilson, Mar 1975 (NSW, HO). Southern Tablelands: Nungar 
Plain, Snowy Mountains, Mueller 3129, Mar 1956 (NSW, HO). 

b a 

Figure 1. Typical habit (a, x 0.3; b, X 0.2) and inflorescence (a, x 1; b, x 0.5) of a, Lepidosperma 
curtisiae, and b, L. lineare. Drawn by Nicola Oram. 
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For explanation and description of the Botanical Divisions and Subdivisions of New South Wales see 
Anderson, R. H, (1961). Introduction. Contr. New South Wales Natl. Herb FI New South Wales Nos 
1-18. pp. 1-15. 



CONSERVATION CODES APPLIED TO RARE AND THREATENED SPECIES 

The codes used in this journal follow J. Briggs & J. Leigh (1988) Rare or threatened 
Australian plants 1988 Revised Edition. Australian National Parks & Wildlife Service, 

Special Publication no. 14. 

Distribution categories 

1 species known from type collection only 

2 species with a very restricted distribution in Australia and with a maximum 

geographic range of less than 100 km 

3 species with a geographic range of at least 100 km but occurring only in small 

populations (often restricted to highly specific and localised habitats) 

+ species also occurs naturally outside Australia 

Conservation categories 

X presumed extinct (not found in recent years) 

x presumed extinct within a particular region 

E endangered: species in serious risk of disappearing from the wild within 10-20 

years 

V vulnerable: species not presently endangered but at risk over 20-50 years 

R rare: species that are rare in Australia but not endangered or vulnerable 

K poorly known: species that are suspected of being at risk but data are 

inadequate; 

k poorly known in Western Australia by the criteria of the Western Australian 

Dept of Conservation and Land Management 

Reservation categories 

C species known to be present within a national park or other proclaimed 

reserve; 

a adequately reserved, with at least 1000 plants known to occur in reserves; 

i inadequately reserved, with fewer than 1000 plants known from reserves; 

adequacy of reservation unknown 

t total known populations are in reserves 

Taxonomic category 

? taxonomic status is uncertain 
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